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1. CLEANI NG AND DI SPCSI TI ON OF EQUI PMENT W THI N THE PLANT, EXCLUSI VE OF EQUI PMENT LOCATED
W TH N THE | MPREGNATI ON ROOM OF THE PLANT;

2. CLEANI NG AND DI SPCSI TI ON OF STOCK W THI N THE PLANT;

3. DEMCOLI TI ON AND REMOVAL OF THE | MPREGNATI ON ROOM OF THE PLANT, | NCLUDI NG ANNEXED BU LDI NGS
AND ALL EQUI PMENT CONTAI NED THEREIN, AND THE PLANT' S Al R HANDLI NG SYSTEMNS;

4. EXCAVATI ON AND DI SPOSAL OF SO LS CONTAM NATED W TH PCBS AT CONCENTRATI ONS OF GREATER THAN
10 M LLI GRAMS PER Kl LOGRAM AND

5. CLEANI NG OF FLOOR, WALL, CEI LI NG AND OVERHEAD SURFACES W THI N THE REVAI NI NG PCRTI ONS OF
THE PLANT ( THE WAREHOUSE) .

DURACELL RETAI NED CONESTOGA- ROVERS & ASSCOCI ATES, LIM TED (CRA) TO MANAGE THE REMEDI AL PROGRANS.
SEVENSON ENVI RONMVENTAL SERVI CES WAS RETAI NED UNDER THE SUPERVI SI ON OF CRA TO | MPLEMENT THE
EQUI PMENT AND STOCK DI SPOSI TION.  CHEM CAL WASTE MANAGEMENT, | NC./ENRAC WAS RETAI NED UNDER THE
SUPERVI SI ON CF CRA TO | MPLEMENT THE PARTI AL PLANT DEMCLI TI ON AND SO L REMOVAL AT THE SI TE.

I'N ADDI TI ON TO THE AFOREMENTI ONED REMOVAL ACTI ONS, THE Rl CONSI STED OF A FI ELD SAMPLI NG AND
ANALYSI S PROGRAM FOLLOWED BY VALI DATI ON AND EVALUATI ON OF THE DATA COLLECTED. THE FI ELD WORK
WAS CONDUCTED DURI NG THE FOLLOW NG PERI CDS: NOVEMBER, 1988 - MAY, 1989; AUGUST, 1989; AND
FEBRUARY, 1990 - APRIL, 1990. DURACELL RETAI NED CRA TO CONDUCT THE FI ELD WORK.  OVERSI GHT WORK
WAS CONDUCTED BY LEE WAN & ASSCCI ATES, EPA'S TES VII CONTRACTCR. THE R IS DI SCUSSED I N MORE
DETAIL IN SECTION 4 OF TH' S REPCRT.

#CRA  COWUN TY RELATI ONS ACTI VI TI ES

A COWLUNI TY RELATI ONS PLAN FOR THE MALLORY SI TE WAS FI NALI ZED I N DECEMBER, 1987. TH S DOCUMENT
LI STS CONTACTS AND | NTERESTED PARTI ES THROUGHOUT GOVERNVENT AND THE LOCAL COMWUNITY. I T ALSO
ESTABLI SHES COMMUNI CATI ON PATHWAYS TO ASSURE TI MELY DI SSEM NATI ON OF PERTI NENT | NFORMATI ON.

SUBSEQUENTLY, AT THE TIME OF R KI CKOFF | N SEPTEMBER 1988, AN AVAI LABI LI TY SESSI ON WAS HELD.
DUE TO | NTEREST SHOWN ON HEALTH RELATED TCPI CS | N THE FI RST AVAI LABILITY SESSI ON, A FACT SHEET
WAS DI STRI BUTED AND A SECOND AVAI LABI LI TY SESSI ON WAS HELD BY EPA ON DECEMBER 5, 1988, FOR
RESPONDI NG TO QUESTI ONS FROM | NTERESTED PARTI ES. A REPRESENTATI VE OF THE AGENCY FOR TOXI C
SUBSTANCES AND DI SEASE REQ STRY (ATSDR) WAS PRESENT TO RESPOND TO HEALTH RELATED QUESTI ONS.

THE R AND FS REPORTS WERE APPROVED ON JANUARY 23, 1991, AND MAY 9, 1991, RESPECTI VELY. THESE
REPORTS AND ALL OTHER DOCUMENTS CONCERNI NG THE SI TE HAVE BEEN MADE AVAI LABLE TO THE PUBLIC IN
THE MALLORY CAPACI TOR NPL SI TE | NFORMATI ON REPCSI TORY | N THE WAYNE COUNTY LI BRARY. THE R
REPORT WAS MADE AVAI LABLE TO THE PUBLIC IN APRIL, 1991 WTH THE FS REPCRT BEI NG MADE AVAI LABLE
I'N MAY, 1991.

PRI OR TO RELEASI NG THE PROPCSED PLAN, PUBLI C BRI EFI NGS WERE CONDUCTED FROM APRIL 8 - 10, 1991,
TO BRIEF G TY AND COUNTY OFFI CI ALS AS VEELL AS HEADS OF LOCAL ENVI RONMVENTAL GROUPS. THESE
MEETI NGS WERE ALSO USED TO GAI N | NSI GHT ON PUBLI C OPI Nl ON CONCERNI NG PCSSI BLE REMVED! AL
ALTERNATI VES. THE PROPCSED PLAN WAS RELEASED TO THE PUBLIC IN JUNE, 1 1991. A PUBLIC MEETI NG
WAS HELD | N WAYNESBORO ON JUNE 27, 1991 TO DI SCUSS THE PROPCSED PLAN. A COMMENT PERI CD FROM
JUNE 14 TO AUGUST 14, 1991, WAS HELD TO PROVI DE | NDI VI DUALS W TH THE OPPORTUNI TY TO COMMVENT ON
THE PROPCSED PLAN. THE COMMENT PER OD WAS ORI G NALLY PLANNED TO END ON JULY 15, 1991, AND WAS
EXTENDED 30 DAYS UPON REQUEST.



#SRRA SCOPE AND ROLE OF RESPONSE ACTI ON

THE SCOPE OF THI S RESPONSE ACTI ON | S TO ADDRESS THE REMAI NI NG CONCERNS AT THE SITE. AS

DI SCUSSED PREVI QUSLY I N SECTION 2 OF THI S DOCUMENT, ACTI ONS HAVE BEEN | MPLEMENTED TO EXCAVATE
AND DI SPCSE OF CONTAM NATED SO LS AND REMOVE THE PLANT AND ALL ASSCCI ATED CONTAM NATED EQUI PMENT
AND STOCK. THE WAREHOUSE, WH CH WAS THE ONLY PART OF THE PLANT LEFT AFTER REMOVAL, WAS CLEANED
(FLOOR, WALL, AND OVERHEAD SURFACES). CONFI RVATORY SAMPLING IN THE R DEMONSTRATED THE

EFFECTI VENESS OF THE SO L REMOVAL PROGRAM  THE R ALSO REVEALED NO SI GNI FI CANT CONCENTRATI ONS
OF PCBS, TCE, OR 1, 2-DCE | N SURFACE WATER AND SEDI MENTS OF THE GREEN RIVER CR AIR I N THE
VICNTY OF THE SI TE.

THEREFORE, THE ONLY MEDI UM COF CONCERN REVAI NING AT THE SI TE | S GROUNDWATER.  DURI NG THE
DEVELOPMENT OF THE R, AREAS OF CROUNDWATER CONTAM NATI ON FOR PCBS, TCE, AND 1, 2- DCE ABOVE MCLS
WERE DELI NEATED I N THE SHALLOW AQUI FER (20 FEET TO 40 FEET BELOW GRADE) AND THE DEEP AQUI FER (60
FEET TO 90 FEET BELOW GRADE). THE FS DETERM NED THAT THE MOST EFFECTI VE METHOD OF TREATI NG THE
CONTAM NATED GROUNDWATER, WH CH RUNS THROUGH HI GHLY FRACTURED ROCK, WOULD BE TO EXTRACT THE
WATER BY PUWPI NG EXTRACTI ON VELLS AND THEN TREAT THE WATER

IT WAS DETERM NED I N THE R THAT THE GROUNDWATER BENEATH THE SI TE WAS M GRATING I N A
NORTHEASTERLY DI RECTI ON.  THE EXTRACTI ON WELLS ALSO FUNCTI ON TO CONTAI N THE AREA COF
CONTAM NATI ON AS TREATMENT PROGRESSES.

AFTER TREATMENT, WATER WLL BE DI SCHARGED TO THE POTW CR SURFACE WATER | N THE GREEN RI VER
ADJACENT TO THE SI TE.

THE SELECTED ALTERNATI VE FOR THE MALLORY CAPACI TOR CO. SITE, |N CONJUNCTI ON W TH PAST ACTI ONS
TAKEN, WLL ADDRESS ALL KNOMN CONCERNS AT THE SITE. ONE REMAI NING CONCERN IS THE POSSIBILITY OF
CONTAM NATI ON IN THE COLD WATER CREEK WHI CH FLOAS | N A NORTHEASTERLY DI RECTI ON | NTO THE GREEN
RIVER ALTHQUGH I T I S NOT FELT THAT THE CREEK | S CONTAM NATED, PART OF THE SELECTED REMEDY W LL
I NCLUDE TESTING TH' S TRI BUTARY I N A PHASED APPROACH FOR CHEM CAL AND PCSSI BLY TOXI COLOG CAL
PARAMETERS. FOR MORE | NFORVATI ON CONCERNI NG THI'S SAMPLI NG, SEE SECTIONS 4, 6, AND 8 OF THI S
DOCUMENT WHI CH DEAL W TH SI TE CHARACTERI STI CS, REMEDI AL ALTERNATI VES AND THE SELECTED REMEDY,
RESPECTI VELY. REMEDI AL ACTION(S) WLL BE TAKEN I N COLD WATER CREEK AS | NDI CATED BY SAMPLI NG
RESULTS.

THE SELECTED REMEDY FOR THE SITE | S | NTENDED TO ADDRESS THE ENTI RE SI TE W TH REGARDS TO THE
THREATS TO HUVAN HEALTH AND THE ENVI RONVENT POSED BY THE SI TE AS | NDI CATED IN THE RI SK
ASSESSMENT FOR THE SITE. THE FI NDINGS OF THE Rl SK ASSESSMENT ARE | NCLUDED I N THE R REPORT AND
ARE SUMVARI ZED I N SECTION 5 OF THI S DOCUMENT.

#SSC SUMVARY OF SI TE CHARACTERI STI CS
A. CONTAM NANT CHARACTERI STI CS

THE PRI MARY CONTAM NANT OF CONCERN | S PCBS, MOSTLY ARCCHLCR 1242 AND ARCCHLOR 1248. ALL FREE
FLON NG PCB BEARI NG FLU DS, |.E. CAPACI TCR DI ELECTR CS, HAVE BEEN REMOVED FROM THE SI TE I N
REMEDI AL ACTI ONS PREVI QUSLY DESCRI BED. PCBS ARE READI LY ADSCRBED ONTO SO L PARTI CLES AND DO NOT
LEACH EASILY FROM SO L. ADSORPTION OF PCBS ONTO SO L | S RELATED TO THE CRGANI C CONTENT COF A
PARTI CULAR SO L TYPE AND PCBS RECOVERED FROM SO L ARE FOUND TO BE CONCENTRATED | N THE ORGANI C
FRACTION OF THE SO L MEDIA. THE LOWNWATER SOLUBI LI TY AND LOW VOLATI LI TY OF PCBS ALSO SUGCEST
THAT I T IS PARTI TI ONED MOST HEAVILY I N THE ORGANI C FRACTION OF A SO L. THE RATE OF PCB MOVEMENT
I N SATURATED SO L HAS BEEN FOUND TO BE BETWEEN ONE- TENTH AND ONE- HUNDREDTH THE RATE OF
GROUNDWATER MOVEMENT.



THE OTHER CONTAM NANTS OF CONCERN AT THE SI TE ARE DI CHLORCETHENE (1, 2- DCE) AND TRI CHLORCETHENE
(TCE). 1,2-DCE AND TCE ARE VOCS W TH HI GH VAPOR PRESSURES AND W LL READI LY VOLATI LI ZE FROM
SURFACE SO LS. THE HALF-LI FE OF THESE COVPOUNDS | N SURFACE WATER BODI ES, SUCH AS THE GREEN
RIVER IS 15 DAYS. THE NATURE OF THESE COMPCOUNDS LENDS THEM WELL TO CONCENTRATI NG THEMSELVES I N
GROUNDWATER AND DEEP SO LS WHERE AERATI ON DCES NOT OCCCUR TO THE EXTENT THAT I T DCES | N SURFACE
SO LS AND SURFACE WATERS.

B. AFFECTED MEDI A CHARACTERI STI CS
FOR SI TE MANAGEMENT PURPCSES, THE MALLCRY SI TE CAN BE Di VI DED | NTO SPECI FI C AFFECTED MEDI A, THE
FOLLOW NG DI SCUSSI ON SUMVARI ZES THE CHARACTERI STI CS OF EACH MEDI A THAT ARE RELEVANT TO THE
| DENTI FI CATI ON, SCREENI NG, AND SELECTI ON OF REMEDI AL TECHNOLOG ES AND STRATEG ES.  FOR MORE
DETAI LED | NFOCRVATI ON ON SAMPLI NG AND RESULTS, PLEASE SEE THE REMEDI AL | NVESTI GATI ON REPORT ON
FILE IN THE ADM NI STRATI VE RECORD FOCR THE MALLORY CAPACI TOR CO. NPL SI TE.
1. SOL
FROM 1988 TO 1989, SO L REMOVAL ACTI ONS TAKEN AS PART OF THE R BY CHEM CAL WASTE MANAGEMENT,
I NC. / ENRAC UNDER CRA FOR DURACELL REMOVED ALL CONTAM NATED SO L DOM TO THE BEDROCK.
CONFI RVATCRY SO L SAMPLES REVEALED THE FOLLOW NG

1) ON-SI TE BACKGROUND SO LS DI D NOT CONTAI N DETECTABLE CONCENTRATI ONS OF PCBS, TCE, OR
1, 2- DCE.

1) SURFACE AND SUBSURFACE SO LS ON-SITE, | NCLUDI NG DI TCH AND SWALE SO LS AND SANI TARY
SEVER BEDDI NG MATERI AL SO LS, HAD BEEN REMEDI ATED TO THE CLEANUP CRI TERI ON FOCR ON-SI TE
SO LS OF 10 MY KG PCBS. RESI DUAL CONCENTRATI ONS OF PCBS AT THE SI TE WERE AS FOLLOWS:
A) AVERAGE CONCENTRATION IN SURFICIAL SO LS OF 1.35 MJ KG TO 1. 60 M4 KG
B) AVERAGE CONCENTRATI ON | N SUBSURFACE SO LS OF 3.8 MJ KG TO 4.3 M4 KG

1,2-DCE AND TCE WERE NOT | DENTI FI ED TO BE CONTAM NANTS OF CONCERN IN ANY CF THE
SO LS AT THE SITE;, AND

I1l) OF THE 21 PROPERTI ES ADJACENT TO THE SI TE BOUNDARI ES, THE DI STRI BUTI ON OF PCBS WAS
DETERM NED TO BE AS FOLLOWE:

A) 14 PROPERTIES DI D NOT CONTAI N DETECTABLE CONCENTRATI ONS, AND

B) THE REMAI NI NG SEVEN PRCPERTI ES CONTAI NED PCBS | N CONCENTRATI ONS THAT WERE W THI N
EPA' S ACCEPTABLE R SK RANGE.

1,2 DCE AND TCE WERE NOT DETECTED IN ANY OF THE SO LS OFF-SI TE.
2. GROUNDWATER
DURING THE I NI TIAL PHASE OF THE R, TWD GROUNDWATER SAMPLI NG ROUNDS WERE COWPLETED FOR THE 29
MONI TORI NG VELLS | NSTALLED DURI NG THE RI AND SEVEN MONI TORI NG VELLS | NSTALLED PRI OR TO THE RI
DESI GNATED TO BE | NCLUDED I N THE WATER QUALI TY MONI TORI NG TASK. THE FI RST ROUND WAS
COVPLETED DURI NG MAY 24 TO JUNE 6, 1989 (ROUND 1) AND THE SECOND ROUND WAS COVPLETED DURI NG
THE PERI OD OF AUGUST 21 TO 28, 1989 (ROUND 2).

ON DECEMBER 19 AND 20, 1989, GROUNDWATER SAMPLES WERE RECOLLECTED FROM SI X SELECT MONI TORI NG



VELLS; OM21-86, OMR2-86, ONR5-89, ON28-89, OMG6-89 AND ONb1-89 (CONFI RVATORY ROUND) SI NCE THE
ANALYTI CAL DATA FOR THE I NI TI AL TWD ROUNDS WERE | NCONCLUSI VE TO DETERM NE WHETHER THE
GROUNDWATER AT THE RESPECTI VE MONI TORI NG WELLS WAS CONTAM NATED.

FOLLOW NG | NSTALLATI ON OF 11 ADDI TI ONAL MONI TORI NG VEELLS DURI NG THE SECOND PHASE OF THE R
(ON63-90 TO OWG3-90), TWD ADDI TI ONAL GROUNDWATER SAMPLI NG ROUNDS WERE COWMPLETED. THE 11
ADDI TI ONAL MONI TORI NG WELLS WERE SAMPLED AND ANALYZED DURI NG THE PERI ODS OF APRIL 25 TO 27,
1990 (SUPPLEMENTAL ROUND 1) AND JUNE 21 TO 23, 1990 (SUPPLEMENTAL ROUND 2). DURI NG THE
SECOND ROUND, MONI TORI NG VEELLS ON20- 86, OM21-86, ONB3-89, ONB4-89 AND OMb1-89 ALSO VERE
SAMPLED TO CONFI RM DATA RESULTI NG FROM THE | NI TI AL PHASE.

REFERRI NG TO TABLE 4.1, THE RESULTS OF THE PREVI QUSLY- QUTLI NED SAMPLI NG CAN BE SEEN. THE
SAMPLI NG CONFI RVED THAT | MPACTS TO GROUNDWATER HAD OCCURRED FROM PCBS, 1, 2-DCE, AND TCE IN
THE SHALLOW BEDROCK (20 TO 40 FEET BELOW GRADE) AND THE DEEP BEDROCK (60 TO 90 FEET BELOW
SURFACE GRADE) BOTH ON-SI TE AND OFF-SI TE (SEE FIGURES 4.1 AND 4.2). THE TWD DEEPER

MONI TORI NG VELLS COMPLETED | N THE DEEPER BEDROCK AQUI FER (95 TO 120 FEET BELOW SURFACE GRADE)
AT LOCATI ONS SELECTED TO SHOW THE MOST PROBABLE AREAS OF CONTAM NATI ON | N THE DEEPER BEDROCK
SHONED NO CONTAM NATI ON.  BASED ON THE ANALYTI CAL DATA OBTAI NED, FIGURES 4.1 AND 4.2 SHOW THE
AREAL EXTENT OF GROUNDWATER CONTAM NATI ON AT CONCENTRATI ONS ABOVE NMAXI MUM CONTAM NANT LEVELS
(MCLS) IN THE SHALLOW BEDROCK AND DEEP BEDROCK, RESPECTI VELY.

THE ON-SI TE AREAL EXTENT OF GROUNDWATER W TH CONCENTRATI ONS ABOVE THE MCLS FOR ONE OR MCRE OF
THE S| TE- SPECI FI C CONTAM NANTS WAS ESTI MATED TO BE APPROXI MATELY 374, 600 SQUARE FEET. THE
CORRESPONDI NG ON- SI TE CONTAM NATED GROUNDWATER PORE VOLUME WAS ESTI MATED TO BE 2.7 X (10+6)
CuBI C FEET, ASSUM NG A BEDROCK PORCSI TY OF 0.1 AND AN AVERAGE THI CKNESS OF CONTAM NATED

AQUI FER OF 25 FEET FOR THE SHALLOW BEDROCK AQUI FER AND 60 FEET FOR THE DEEP BEDROCK AQUI FER

THE OFF- SI TE AREAL EXTENT OF GROUNDWATER W TH CONCENTRATI ONS ABOVE THE MCLS OF ONE OR MCRE OF
THE S| TE- RELATED CONTAM NANTS WAS ESTI MATED TO BE APPROXI MATELY 400, 000 SQUARE FEET,

EXTENDI NG 450 FEET NORTH OF THE SI TE AND 100 FEET EAST OF THE GREEN RIVER  THE CONTAM NATED
PORE VOLUVE WAS ESTI MATED TO BE 2.1 X (10+6) CUBI C FEET, ASSUM NG THE SAME AVERAGE DEPTH OF
CONTAM NATI ON AND BEDRCCK PORCSI TY AS FOR THE ON-SI TE AQUI FERS.  ADDI TI ONAL | NVESTI GATI ONS

W LL BE PERFORMED TO DETERM NE MORE ABQUT THE NORTHERN EXTENT CF GROUNDWATER CONTAM NATI ON
AND ARE DI SCUSSED LATER IN TH S DOCUMENT.

3. SURFACE WATER AND SEDI MENTS

SAMPLI NG CONFI RVED THAT SURFACE WATERS W THI N THE GREEN RI VER UPSTREAM ADJACENT TO, AND
DOMSTREAM CF THE SI TE DI D NOT CONTAI N SI GNI FI CANT CONCENTRATI ONS OF PCBS, 1, 2-DCE, OR TCE.

I T WAS THEREFORE CONCLUDED THAT SURFACE WATERS | N THE GREEN R VER WERE NOT | MPACTED BY THE
SI TE. SAMPLI NG CONFI RVED THAT SEDI MENTS W THI N THE SEWER SYSTEMS ON-SITE AND IN THE VIC NI TY
OF THE SITE AND OF THE GREEN RI VER UPSTREAM ADJACENT TO AND DOWNSTREAM OF THE SI TE DI D NOT
CONTAI N SI GNI FI CANT CONCENTRATI ONS OF PCBS, TCE, OR 1,2-DCE. ONE SEDI MENT SAMPLE COLLECTED
AT THE LOCATI ON OF THE FORMER STORM SEWER QUTFALL CONTAI NED PCBS AT A CONCENTRATI ON CF . 62
M& KG | T WAS STILL CONCLUDED, HOWEVER, THAT SEDI MENTS | N THE GREEN Rl VER AND SEVER SYSTEMS
ON-SITE AND IN THE VIC NI TY OF THE SI TE HAD NOT BEEN | MPACTED DUE TO THE LOW LEVELS OBTAI NED
UPSTREAM AND DOWNSTREAM OF THI'S SAMPLE AND I N ALL OTHER SAMPLES.

AS PART OF THE REMEDY SELECTED, SURFACE WATER AND SEDI MENT SAMPLI NG W LL BE UNDERTAKEN I N THE
COLD WATER CREEK WHI CH FLOANS | N A NORTHEASTERLY DI RECTI ON | NTO THE GREEN RI VER ~ GROUNDWATER
MONI TORI NG VELLS | N THE RESI DENTI AL AREA ON THE SI DE OF THE CREEK OPPCSI TE THE SI TE HAVE
SHOMWN ELEVATED LEVELS OF TCE AND 1, 2-DCE. CHEM CAL SAMPLI NG CONDUCTED ON JUNE 27, 1991,
REVEALED ALL COWPLI ANT VALUES W TH THE EXCEPTI ON OF TWD PCB HI TS I N SEDI MENTS AT .32 Md KG
AND .80 MF KG  SINCE CHEM CAL SAMPLI NG HAS REVEALED PCSI Tl VE RESULTS, ADDI TI ONAL



TOXI COLOG CAL SAMPLI NG WLL BE PERFORMED TO | NSURE THAT NO Bl OLOG CAL | MPACTS HAVE COCCURRED.
REMEDI AL ACTION(S) WLL BE TAKEN | N THE COLD WATER CREEK AS | NDI CATED BY SAMPLI NG RESULTS.

4. AR

SAMPLING AT TH S SITE IN THE AR MEDI A SHONED ALL NON- DETECTS FOR EACH SI TE- RELATED
CONTAM NANT. | T WAS THEREFORE CONCLUDED THAT Al R AT AND AROUND THE SI TE HAD NOT BEEN
| MPACTED BY PAST ACTIVITIES AT THE SITE.

C. M GRATI ON PATHWAYS

THE TRANSPORT OF THE CHLORI NATED CONTAM NANTS | N THE ENVI RONVENT | S CONTROLLED BY THEI R PHYSI CAL
PROPERTI ES. FOUR POTENTI AL PATHWAYS CF M GRATI ON EXI ST: ATMOSPHERI C DI SPERSI ON, PHYSI CAL
CONTACT ( TRACKI NG, SURFACE WATER RUNCFF, AND/ OR GROUNDWATER M GRATI ON.

1. ATMOSPHERI C DI SPERSI ON

ATMOSPHERI C DI SPERSI ON OF CONTAM NANTS | S PRI MARI LY RESTRI CTED TO CONTAM NANTS PRESENT I N
SURFI AL SO LS. THE CONTAM NANTS MAY BE RELEASED TO THE ATMOSPHERE BY VOLATI LI ZATI ON ANDY OR
BY ENTRAI NVENT ON PARTI CULATE MATTER.  ONCE RELEASED, THESE CONTAM NANTS MAY BE TRANSPORTED
BY WND. OF THE SI TE- SPECI FI C PARAMETERS (PCBS, 1, 2-DCE, AND TCE), THE VOC PARAMETERS
(1,2-DCE AND TCE) WOULD BE RELEASED TO THE ATMOSPHERE PRI MARI LY BY VOLATI LI ZATI ON AND THE
PCBS PRI MARI LY BY ENTRAI NIVENT.

CONCENTRATI ONS OF TCE I DENTIFIED IN THE ON-SI TE SURFI I AL SO LS WERE LIM TED TO ONLY ONE SO L
SAMPLE AT A CONCENTRATION OF 0.019 MY KG 1, 2-DCE WAS NOT DETECTED IN ANY SURFICIAL SO L
SAMPLES. THEREFORE, ATMOSPHERI C DI SPERSI ON BY VOLATI LI ZATION IS NOT CONSI DERED TO BE A

SI GNI FI CANT CONTAM NANT M GRATI ON PATHWAY. THE POTENTI AL FOR Al RBORNE M GRATI ON CF PCB FROM
THE SITE 1S MN MAL. PCBS ARE NOT H GHLY VOLATILE. ALSO, THE H GH EQUI LI BRI UM BI NDI NG
CONSTANT FOR PCB IN SO L | NDI CATES THAT PCBS BIND TI GATLY TO SO LS. VECGETATI ON AND SURFACI NG
MATERI ALS ON THE SI TE VI RTUALLY ELI M NATE ANY M GRATI ON OF CONTAM NANTS ON PARTI CULATES
GENERATED FROM W ND ERCSI ON. | F VEGETATI ON AND SURFACI NG MATERI ALS ARE REMOVED, THE

RESULTI NG W ND DI SPERSI ON OF SURFACE SO LS I'S NOT EXPECTED TO RESULT IN CFF-SI TE

CONTAM NATI ON GREATER THAN ONE ME KG, BASED ON THE FACT THAT PCB CONTAM NATI ON WAS REMOVED TO
AN AVERAGE LEVEL OF 1.35 TO 1.60 M KG AND A MAXI MUM CONCENTRATI ON OF LESS THAN 10 M& KG I N
THE SO L.

2. PHYSI CAL CONTACT

CONTAM NANT M GRATI ON BY PHYSI CAL CONTACT IS PRIMARI LY RESTRI CTED TO SURFI CI AL SO LS.

M GRATI ON MAY CCCUR BY DI RECT CONTACT W TH CONTAM NATED SO L PARTI CLES AND SUBSEQUENT

TRACKI NG OFF-SITE. PCBS, THE PR MARY CONTAM NANT IN SO LS AT THE SI TE, WERE | DENTI FI ED TO BE
PRESENT | N SURFI Cl AL SO LS AT AN AVERAGE CONCENTRATION CF 1.35 M KG TO 1. 60 MJ KG AND AT A
MAXI MUM CONCENTRATI ON OF LESS THAN 10 M3 KG  THE SURFI CI AL SO LS CONSI ST OF El THER ASPHALTI C
CONCRETE OR VECETATED SO LS AND THEREFORE CONTAM NANT M GRATI ON BY PHYSI CAL CONTACT | S NOT
CONSI DERED TO BE A SI GNI FI CANT CONTAM NANT M GRATI ON PATHWAY AT THE SI TE.

3. SURFACE WATER RUNCFF
CONTAM NANT M GRATI ON BY SURFACE WATER RUNCFF IS PRI MARI LY RESTRI CTED TO CONTAM NANTS PRESENT

IN SURFICIAL SO LS AND THE SO LS I N DRAI NAGE DI TCHES AND SWALES. M GRATI ON MAY OCCUR BY
PHYSI CAL TRANSPCORT OR DI SSOLUTI ON.



THE WESTERN PORTI ON OF THE SI TE | S CONTOURED TO PROMOTE DRAI NAGE TOMRD SHALLOW PERI METER

DI TCHES AND A CENTRAL SWALE, VWH CH REDUCE TO GENERAL OVERLAND FLOWIN THE EASTERN PORTI ON COF
THE SI TE PRIOR TO DI SCHARGE TO THE GREEN RI VER AND COLD WATER CREEK. SURFI CI AL SO L SAMPLES
COLLECTED FROM THE ON- S| TE DRAI NAGE DI TCHES AND SWALES WERE | DENTI FI ED AS CONTAI NI NG PCB AND
TCE AT CONCENTRATI ONS SIM LAR TO THOSE | DENTIFIED IN ON-SITE SO LS. NONE OF THE

S| TE- SPECI FI C PARAMETERS, W TH THE EXCEPTI ON OF ONE PCB SEDI MENT HI T AT A LOW CONCENTRATI ON,
WERE DETECTED | N SEDI MENT OR SURFACE WATER SAMPLES COLLECTED FROM THE GREEN RI VER THEREFCRE,
CONTAM NANT M GRATI ON BY SURFACE WATER RUNCFF |'S NOT CONSI DERED TO BE A SI GNI FI CANT

CONTAM NANT M GRATI ON PATHWAY. THI'S SCENARI O MAY BE REEVALUATED WHEN TOXI COLOG CAL RESULTS
OF THE COLD WATER CREEK SAMPLI NG ARE OBTAI NED.

4. GROUNDWATER M GRATI ON

THE MAJOR POTENTI AL PATHWAY COF CONTAM NANT M GRATI ON I DENTIFIED FOR THI'S SITE IS THE REG ONAL
GROUNDWATER SYSTEM  THE CONTAM NANTS PRESENT | N THE GROUNDWATER SYSTEM HAVE M GRATED FROM
THE FORMER SOURCE AREA, CGENERALLY TO THE NORTH AND EAST CF THE SI TE.

PCBS, 1,2-DCE, AND TCE HAVE BEEN RELEASED TO THE BEDROCK GROUNDWATER SYSTEM BENEATH THE SI TE
BY THE PERCOLATI ON OF THE CONTAM NANTS (DI RECT AND/ OR ENHANCED BY SURFACE WATER | NFI LTRATI ON)
THROUGH THE OVERBURDEN SO LS TO THE BEDROCK GROUNDWATER.  THE PLANT AND OVERBURDEN SO LS VERE
REMEDI ATED DURI NG THE 1988/ 89 REMEDI AL ACTI ONS COWPLETED AT THE SI TE BY DURACELL AS PART OF
THE R ACTIM TIES (OUTLI NED PREVIQUSLY). AS A RESULT, THE CONTAM NANT SOURCES HAVE BEEN
REMOVED FROM THE SI TE. THEREFORE, CONTI NUED RELEASES TO THE GROUNDWATER BENEATH THE SI TE FROM
RESI DUAL CONTAM NANTS PRESENT I N THE SO LS (PCBS AND VOCS AT CONCENTRATI ONS GENERALLY LESS
THAN 10 M3 KG AND 1 MF KG RESPECTI VELY) W LL NOT BE S| GNI FI CANT.

PCBS ARE READI LY ADSORBED FROM WATER BY SCLI D PARTI CLES AND ONLY SLOALY LEACHES FROM SO LS.
PCB HAS POCR MOBI LI TY THROUGH SATURATED SO L. DOMNWARD MOVEMENT COF PCBS WOULD BE CONTROLLED
VERY SLOALY BY WATER | NFI LTRATI ON FROM PRECI Pl TATI ON COUPLED W TH SORPTI OV DESCRPTI ON

MECHANI SMS BASED ON CONTAM NANT SCLUBI LITY. RAPI D DOANWARD MOVEMENT AND HORI ZONTAL M GRATI ON
WOULD ONLY BE SUSPECTED | F LARGE QUANTI TIES OF O L- SOLUBLE SCOLVENTS WERE ALLONED TO PERCOLATE
THROUGH THE SOl L.

#SSR V. SUMVARY COF SI TE RI SKS

ON-SI TE AND OFF-SITE SURFI G AL SO LS, ON-SITE SUBSURFACE SO LS, SURFACE WATER IN THE GREEN Rl VER
AND GROUNDWATER WERE CONSI DERED TO HAVE POTENTI ALLY COWVPLETE EXPCSURE PATHWAYS. THE RI SK
ASSESSMENT WAS PERFORMED AS PART OF THE REMEDI AL | NVESTI GATI ON FCR THE MATRI CES LI STED ABOVE AND
CAN BE FOUND IN THE R REPCRT.

A. SELECTI ON OF CONTAM NANTS OF CONCERN

THE HAZARD | DENTI FI CATI ON | NVOLVED THE SELECTI ON OF CONTAM NANTS OF CONCERN ( COCS), DETECTED
CONTAM NANTS WH CH HAVE | NHERENT TOXI C OR CARCI NOGENI C EFFECTS THAT ARE LI KELY TO PCSE THE
GREATEST CONCERN W TH RESPECT TO THE PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONVENT. SELECTED
CONTAM NANTS OF CONCERN AT THE MALLORY SI TE | NCLUDE:

. POLYCHLOR! NATED Bl PHENYLS ( PCBS)
. 1, 2- DI CHLORCETHENE ( 1, 2- DCE)
. TRl CHLORCETHENE ( TCE)

MONI TORI NG DATA FROM THE RI REPORT WERE USED TO CALCULATE EXPOSURE CONCENTRATI ONS FOR THESE
EXPOSURE SCENARI OGS DESCRI BED BELOW



B. EXPOSURE ASSESSMENT

THE POPULATI ON AT GREATEST RI SK OF POTENTI AL ADVERSE HEALTH EFFECTS ARE THOSE PECPLE WHO
POTENTI ALLY USE THE GROUNDWATER | N THE AREAS NORTH AND EAST COF THE SITE. THE PRI MARY ROUTES OF
EXPOSURE TO CONTAM NANTS | N GROUNDWATER ARE | NGESTI ON OF THE WATER, DERVAL ABSCRPTI ON, AND

I NHALATI ON CF VOLATI LES.

TO QUANTI FY ALL EXPOSURES, POTENTI AL EXPOSURE SCENARI OS WERE DEVELOPED. EXPOSURE PO NT
CONCENTRATI ONS AND THE ADDED LI FETI ME CANCER RI SK AND NON- CARCI NOGENI C HAZARD PRESENTED BY THE
CONCENTRATI ONS WERE DEVELOPED FOR THE FOLLOW NG CONDI Tl ONS:

PRESENT CONDI Tl ONS:
l. ON-SI TE SURFICI AL SO LS - EXPOSURE FROM USE AS PARK LAND;
1. OFF-SI TE SURFI CI AL SO LS - RESI DENTI AL USE EXPOSURE; AND

[ GROUNDWATER M GRATI ON TO THE GREEN RI VER ( SURFACE WATER) - FI SH CONSUMPTI ON AND
WADI NG SCENARI CS

FUTURE CONDI Tl ONS:
l. WAREHQUSE - POTENTI AL EXPOSURE TO WORKERS | N THE WAREHOUSE;
1. ON- SI TE SUBSURFACE SO LS - POTENTI AL EXPOSURE OF CONSTRUCTI ON WORKER
[ ON-SI TE SURFI CI AL SO LS - POTENTI AL USE CF AREA FCR HOVE CONSTRUCTI ON, AND
V. OFF- SI TE GROUNDWATER - POTENTI AL FOR USE AS RESI DENTI AL WATER SUPPLY

EACH OF THESE SCENARI OS5 W LL BE DI SCUSSED LATER I N THI' S SECTI ON AND I N THE R SK CHARACTERI ZATI ON
SECTI ON.  AS MENTI ONED ABOVE, GROUNDWATER, SURFACE WATER AND SEDI MENT, Al R, AND SURFACE AND
SUBSURFACE SO L DATA FROM THE R REPORT WERE USED TO DER VE EXPCSURE PO NT CONCENTRATI ONS. THE
R REPORT CONTAI NS DATA FOR SAMPLES TAKEN FOR THE CONTAM NANTS OF CONCERN | N MAY THROUGH JUNE COF
1989, AUGUST COF 1989, DECEMBER CF 1989, APRIL OF 1990, AND JUNE OF 1990 FOR ON-SI TE AND COFF-SI TE
SAMPLI NG LOCATI ONS.

SOME OF THE ANALYTI CAL RESULTS ARE REPORTED AS "NON- DETECTS', MEANI NG THE ACTUAL CONCENTRATI ON
OF THE CONTAM NANT ANALYZED FOR | S BETWEEN ZERO AND THE DETECTION LIM T. THE Rl SK ASSESSMENT
CALCULATI ONS WERE BASED ON ASSUM NG THAT ALL NON-DETECT SAMPLES WERE CONTAM NATED AT A
CONCENTRATI ON EQUAL TO THE DETECTION LIMT. TH S MAKES THE RI SK ASSESSMENT MORE CONSERVATI VE.

THREE LEVELS OF ASSUMPTI ONS WERE USED I N THE RI SK ASSESSMENT. "LEVEL 1" ASSUMPTI ONS PRESENTED
THE AVERAGE OR MEAN VALUE FOR THE ASSUMPTI ON, "LEVEL 2" PRESENTED ASSUWMPTI ONS WHI CH WERE MCRE
CONSERVATI VE AND EXPECTED TO | NCLUDE, STATI STI CALLY, 90 TO 95 PERCENT CF THE PCPULATI ON, AND
"LEVEL 3" PRESENTED ASSUVPTI ONS THAT WERE CONSI DERED MAXI MUM ASSUVPTI ONS WHI CH WERE REASONABLY
PCSSI BLE. FOR EXAMPLE, OCCUPANCY OF A RESI DENCE AT ONE LOCATI ON FOR 10 YEARS WAS CONSI DERED TO
REPRESENT THE AVERAGE LENGTH OF TI ME THAT AN | NDI VI DUAL WOULD RESI DE AT ONE LOCATI ON (LEVEL 1
ASSUMPTI ON) . THE 90TH PERCENTI LE VALUE FOR LENGTH OF OCCUPANCY FOR ONE RESI DENCE WAS 30 YEARS
(LEVEL 2 ASSUMPTION). I T IS PCSSI BLE THAT AN | NDI VI DUAL COULD SPEND AN ENTI RE LI FETIME I N A

SI NGLE LOCATI ON SO THE LEVEL 3 VALUE IS ASSUMED TO BE THE AVERAGE LI FE SPAN CF 70 YEARS.

WHERE THE DATA BASE WAS ADEQUATE FCOR THE APPLI CATI ON OF STATI STI CAL PROCEDURES, THE MEAN OF ALL
SAMPLE CONCENTRATI ONS FOR THE MEDI UM BEI NG EVALUATED WAS USED FOR THE LEVEL 1 CALCULATI ONS, AND



THE STATI STI CAL 95TH PERCENTI LE FOR THE MEAN WAS APPLI ED FOR THE LEVEL 2 CALCULATI ONS. FOR THE
LEVEL 3 CALCULATIONS, THE "MEAN OF DETECTS' WAS USED AS THE APPLI CABLE MEDI A CONCENTRATI ON FOR
THE MEDI UM FOR A PCSSI BLE MAXI MUM EXPOSURE. | N THOSE CASES WHERE A SI NGLE OR SVALL NUMBER OF
SAMPLI NG LOCATI ONS WAS EVALUATED, THE REPRESENTATI VE VALUE WAS EVALUATED.

1. ONSITE SURFIC AL SO LS

THE EXPOSURE ASSESSMENT FCR ON- S| TE SURFI ClI AL SO LS WAS CONDUCTED BASED ON CONDI TI ONS
FOLLOWN NG COWVPLETI ON OF THE 1988/ 1989 REMEDI AL ACTI ONS | MPLEMENTED AT THE SI TE BY DURACELL
(PREVI QUSLY MENTIONED). THE ON-SI TE SWALES AND DI TCHES ARE AN | NTEGRAL PART OF SURFACES

WH CH CAN BE CONTACTED, AND THEREFCRE THE ANALYTI CAL DATA FOR THE SWALES AND DI TCHES WERE

I NCLUDED I N THE RI SK ASSESSMENT FOR ON-SITE SURFICI AL SO LS. TH S WAS APPROPRI ATE SI NCE THE
CONCENTRATI ONS IN SURFI CI AL SO LS OF THE SWALES AND DI TCHES VERE SI M LAR TO CONCENTRATI ONS
REPORTED FOR SURFI G AL SO LS IN THE OTHER ON-SI TE AREAS, AND THE POTENTI AL EXPOCSURE TO

SURFI CI AL SO LS WAS EXPECTED TO BE SIM LAR TO THE EXPCSURE EXPECTED I N THE OTHER ON-SI TE
AREAS.

TCE WAS DETECTED ONLY AT A LOW CONCENTRATION I N ONE SURFICIAL SO L SAVPLE AND 1, 2- DCE WAS NOT
DETECTED I N ANY SURFI CI AL SO L SAMPLES. THEREFORE, ONLY EXPOSURE FROM PCBS WAS EVALUATED FOR
POTENTI AL ADDI TI ONAL LI FETI ME RI SK OF CANCER

THE EXPOSURE ASSESSMENT FCR ON-SI TE SURFI ClI AL SO LS WAS BASED ON THE FOLLOWN NG ASSUMPTI ONS:

l. THE ON-SI TE AREA IS UTI LI ZED AS PARK LAND;

1. AS A CH LD (1 TO 6 YEARS OLD), THE INDI VIDUAL IS TAKEN TO THE PARK ONCE A WEEK FOR
26 WEEKS CF EACH YEAR FOR FI VE YEARS;

[ AS AN OLDER CHI LD (6 TO 18 YEARS), THE INDIVIDUAL VISITS THE PARK ONCE A WEEK FOR 26
WEEKS EACH YEAR FOR 12 YEARS;

V. AS AN ADULT, THE INDI VIDUAL VI SITS THE PARK ONCE EVERY TWD WEEKS FCR 26 WEEKS EACH
YEAR FOR THE REST OF H' S ADULT LI FETI ME (53 YEARS, MEANI NG A LI FETIME OF 70 YEARS);

V. THE AVERAGE BODY WEI GHT FOR EACH PERI OD | S:
A YOUNG CH LD 15 KG (34 POUNDS),
B. OLDER CHLD 40 KG (90 POUNDS), AND
o ADULT 70 KG (157 POUNDS);
V. SO L EXPOSURE EQUALS THE EXPOSURE LEVELS RECOMMENDED | N US EPA GUI DANCE MEMORANDUM

(OSVER DI RECTI VE 9850. 4, | NTERIM GU DANCE FOR SO L | NGESTI ON RATES, 1/27/89) WTH
ADDI TI ONAL DERVAL AND | NHALATI ON EXPCSURE AS RECOMMVENDED | N THE DOCUMENT ENTI TLED

" ASSESSMENT OF HEALTH Rl SK FROM EXPOSURE TO CONTAM NATED SO L, RISK ANALYSIS VO.. 5,
NO 4" BY JOHN K HAWEY DATED 1985 (HAW.EY). USI NG THESE GUJ DANCES, ESTI MATED SO L
EXPOSURES ON EXPOSURE DAYS VERE:

A YOUNG CHI LD 220.21 M LLI GRAMS PER DAY ( MJ DAY)
B. OLDER CHI LD 114. 32 Md DAY
C ADULT 115. 81 Md DAY
Vi, CANCER POTENCY FACTOR (CPF) FOR PCBS OF 7.70 PER M LLI GRAM PER KI LOGRAM PER DAY (Md

KG DAY) (-1) (I NTEGRATED RI SK | NFORVATI ON SYSTEM JULY 16, 1990).

THE ESTI MATED ADDI TI ONAL LI FETI ME R SK OF CANCER FROM PCBS I N SO L WAS CALCULATED
USI NG THE FOLLON NG FORMULA:



R SK = (( SE*SC*DE* WE* YE) / ( DW W* YL* BW ) * CPF
WHERE:

R SK REPRESENTS ADDED LI FETI ME RI SK OF CANCER FROM SO L EXPOSURE,
SE  REPRESENTS ESTI MATED DAl LY EXPOSURE TO SO L (M3 KG DAY),
SC  REPRESENTS AVERAGE CHEM CAL CONCENTRATION IN SO L (MY KGO,
DE  REPRESENTS DAYS EXPOSED ( DAYS PER WEEK),

WE  REPRESENTS WEEKS EXPCSED (\WEEKS PER YEAR),

YE  REPRESENTS YEARS EXPOSED ( YEARS),

CPF  REPRESENTS THE CANCER POTENCY FACTCR (1/ (M3 KG DAY)),

DW  REPRESENTS DAYS PER WEEK (7),

W REPRESENTS WEEKS PER YEAR (52),

YL  REPRESENTS YEARS PER LI FETI ME (70), AND

BW  REPRESENTS BODY WEI GHT (KG

2. OFF-SITE SURFIC AL SO LS

USI NG A SI M LAR APPROACH TO THAT DESCRI BED FOR PARK LAND, THE ESTI MATED ADDI TlI ONAL LI FETI ME
RI SK OF CANCER FROM EXPCSURE TO PCBS IN COFF-SI TE SURFI G AL SO LS WAS CALCULATED FOR SURFI ClI AL
SO L CONCENTRATI ONS REPORTED FOR THE | NDI VI DUAL CFF- SI TE PROPERTI ES.

FOR THE OFF-SI TE PROPERTI ES, THE MOST APPLI CABLE AND ACCURATE SO L CONCENTRATI ONS WERE THE
COVPCSI TE SAMPLE DATA WHERE | NDI VI DUAL SAMPLES WERE NOT ANALYZED, AND THE | NDI VI DUAL SAMPLE
DATA WHERE | NDI VI DUAL SAVPLES WERE ANALYZED. WHERE CONCENTRATI ONS WERE NOT DETECTED, THE
DETECTION LIMT (0.016) WAS USED | N THE CALCULATI ON OF AVERAGES. THI S MADE THE ASSESSMENT
MORE CONSERVATI VE.

3. GROUNDWATER M GRATI ON TO THE GREEN RI VER

NO SI TE- RELATED CHEM CALS HAVE BEEN REPORTED | N SEDI MENTS OR SURFACE WATER OF THE GREEN

R VER, WTH THE EXCEPTION OF ONE PCB H T AT A LONLEVEL |IN THE SEDI MENTS. BY ESTI MATI NG THE
FLUX OF CONTAM NATED GROUNDWATER | NTO THE GREEN RI VER, AN ESTI MATED | NSTREAM CONCENTRATI ON
WAS CALCULATED USI NG AN APPRCOPRI ATE ASSI M LATI ON FACTOR

THE POTENTI AL EXPOSURE TO THE S| TE- RELATED PARAMETERS IN THE GREEN R VER WAS LIM TED TO
OCCASI ONAL FI SHI NG AND WATER RECREATI ON SUCH AS WADI NG SINCE THE GREEN RIVER I S

COVPARATI VELY SHALLOW ADJACENT TO AND I N THE REG ON DOMSTREAM FROM THE SITE. THE SCENARI OGS
USED TO ESTI MATE THE EXPOSURE ASSUMED THAT THE | NDI VI DUAL WOULD CONSUME ONE, TWO, OR FOUR
MEALS OF FI SH PER YEAR (SCENARI O LEVELS 1, 2, AND 3, RESPECTIVELY) SINCE IT IS UNLI KELY THAT
FISH OF A SI ZE SU TABLE FOR FOOD WOULD BE CAUGHT ON A REGULAR BASIS. THE ESTI MATED AVERACE
FLOW CONCENTRATI ON | N THE GREEN RI VER WAS EVALUATED SI NCE CANCER RI SK |'S RELATED TO LI FETI ME
EXPOSURE. THE ASSUMPTI ONS USED TO ESTI MATE CHEM CAL EXPCSURE FROM THE CONSUMPTI ON OF FI SH ARE
PRESENTED I N APPENDI X | TO THE RI REPCRT.

4. WAREHOUSE

ALTHQUGH | NHALATI ON |'S CONSI DERED BY FAR THE MORE SERI QUS ROQUTE CF EXPOSURE | N THE WORK
PLACE, THERE ALSO | S A POTENTI AL FOR DERVAL CONTACT. SINCE THE PCBS PRESENT | N THE WAREHOUSE
ARE NOT NEW RAW MATERI ALS COR PRCDUCTS, BUT RATHER ARE CONTAM NANTS IN SO L AND DUST ON
SURFACES, POTENTI AL EXPCSURE WOULD RESULT WHEN SKI N SURFACES BECOVE SO LED BY DIRT AND GRI ME
CONTAI NI NG PCBS.  FOR THE ASSESSMVENT, THE AMOUNT CF SO L WH CH COULD BE EXPECTED TO CONTACT
EXPOSED SURFACES OF THE ARVB AND HANDS WAS ESTI MATED. | T WAS ASSUMED THAT THE WORKER | S
FULLY CLOTHED AND WOULD ONLY SO L THE ARVE AND HANDS. HAW.EY HAS REPORTED THAT HANDS AND



FOREARMS WOULD CONSTI TUTE A SKIN AREA CF 1,700 CV2. HAWEY FURTHER ESTI MATES THAT W TH HEAVY
SO LI NG THERE COULD BE 1.8 M5 OF DUST PER SQUARE CENTI METER OR A TOTAL OF THREE GRAMS ( GVB)
ON BOTH HANDS AND FOREARVS. HE FURTHER REPORTS THAT STUDI ES HAVE ESTI MATED THAT THE

ABSCRPTI ON RATE OF A CHEM CAL APPLIED DI RECTLY TO THE SKIN IS SI X PERCENT I N 12 HOURS OR FQUR
PERCENT IN EI GAT HOURS, BUT IF THE CHEM CAL IS IN SO L THE RATE IS ONLY 15 PERCENT OF THE
RATE OF ABSCORPTI ON OF THE CHEM CAL WHEN APPLI ED DI RECTLY OR I N A SCLVENT. THEREFCRE, | T WAS
CALCULATED THAT ONLY .6 PERCENT (0.04 X 0.15) OF THE CHEM CAL IN THE DIRT ON THE SO LED HANDS
AND ARVS WOULD BE ABSORBED I N EI GHT HOURS. ASSUM NG THAT THE 3 GV5 OF DI RT ON THE HANDS
CONTAI NED 100 M& KG PCBS (10 TI MES GREATER THAN THE REMOVAL CRI TERION OF 10 M KG FOR SO LS
APPROVED FOR THE SI TE BY EPA AND ACHI EVED BY DURACELL), THE AMOUNT OF PCBS TO WH CH THE

I NDI VI DUAL WOULD BE EXPOSED WOULD BE:

3 GVvB X (100 UG PCBS/GVY X 0.006 = 1.8 UG PCBS

THE OCCUPATI ONAL STANDARD | NDI CATES AN ACCEPTABLE DAI LY EXPCSURE WOULD BE 5.0 Ms (5,000 UG
AS CALCULATED FROM THE ACCEPTABLE Al R CONCENTRATIONS OF 0.5 M LLI GRAMS PER CUBI C METER

(M3 MB) AND A RESPI RATORY EXCHANGE OF 10 MB PER 8 HOUR WORK DAY. THEREFORE, THE 1.8 UG OF
PCBS ABSORBED THROUGH THE SKI N DUE TO SO LI NG BY CONTAM NATED DI RT CONTAI NI NG 100 M& KG PCB
WOULD BE A VERY SMALL PART OF THE ACCEPTABLE WORK PLACE EXPOSURE. THESE CALCULATI ONS
DEMONSTRATE THAT THE POTENTI AL EXPCSURE TO DI RT CONTAM NATED W TH PCBS AT 100 MJ KG WOULD NOT
REPRESENT A SERI QUS HAZARD FOR THE EMPLOYEE.

TO DETERM NE THE POTENTI AL EXPOSURE FROM CONTAM NATED SURFACES OF THE WAREHOUSE, | T WAS
ASSUMED THAT ALL THE CHEM CAL ON THE SURFACE WAS TRANSFERRED TO THE SURFACE AREA OF THE
PALMS. I N OTHER WORDS, A WORKER | N CONTACT W TH THE WORKI NG SURFACES WOULD BECOVE EQUALLY AS
SO LED OR CONTAM NATED AS THE SURFACE BEI NG WORKED ON. A MAXI MUM ABSORPTI ON OF FOUR PERCENT
WAS ASSUMED, SI NCE THE PCBS ON THE SURFACES WOULD MORE LI KELY BE ABSORBED WHEN I N AN A LY
MATRI X.  HAWLEY REPORTS THE SURFACE AREA OF HANDS AS 0. 03 SQUARE METERS (M2) SO THE SURFACE
AREAS OF THE PALMS WOULD BE 0.015 M2. | F A SURFACE CONTAI NED 100 UG 100 Cwe (10 TIMES THE
CONCENTRATI ON DETECTED DURI NG THE 1989/1990 SI), THE POTENTI AL TRANSFER TO THE HANDS WOULD
BE:

0.015 M2) X (1000 UG PCBS/ M 2)) X 0.04 = 0.6 UG PCBS

THEREFORE, |F THE WORK SURFACES CONTAI NED PCBS AT A CONCENTRATI ON OF 100 UJ 100 CM 2) AND THE
PALMS OF THE HANDS BECAME SO LED TO AN EQUAL DEGREE, ONLY 0.6 UG OF PCBS WOULD BE ABSORBED.
THEREFORE, DERVAL EXPOSURE TO THE CONCENTRATI ONS OF PCBS ON SURFACES W THI N THE WAREHOUSE
WOULD NOT REPRESENT ANY POTENTI AL RI SK CF ADVERSE EFFECTS.

5. ON-SI TE SUBSURFACE SO LS

SUBSURFACE SO LS ARE A POTENTI AL EXPCSURE PO NT ONLY | F EXPOSED TO THE SURFACE BY EXCAVATI ON.
TH S COULD OCCUR | F CONSTRUCTI ON OCCURRED ON THE SITE IN THE FUTURE. TO EVALUATE THE

POTENTI AL RI SK FROM THE POTENTI AL EXPOSURE OF CONSTRUCTI ON WORKERS, THE H GHEST AVERAGE
CONCENTRATI ON OF PCBS REPORTED | N SUBSURFACE SO LS (7.0 MJ KG WAS ASSUMVED TO BE THE SO L TO
VWH CH A CONSTRUCTI ON WORKER WOULD BE EXPOSED ON A DAILY BASI S DURI NG THE CONSTRUCTI ON
EXCAVATI ON PERI CD.

APPLYI NG AN EXPOCSURE SCENARI O SIM LAR TO THE SO L EXPOSURE SCENARI OS5 USED TO EVALUATE
SURFICIAL SO LS, THE R SK FOR A WORKER TO SUBSURFACE SO LS WAS ESTI MATED. THE ASSUMPTI ONS
USED FOR THE WORST- CASE SCENARI O VERE AS FCOLLOW:



l. WORKER | S EXPOSED FOR 180 DAYS DURI NG THE EXCAVATI ON PHASE OF THE CONSTRUCTI ON,
1. WORKER | NGESTS 100 M5 OF SO L/ DUST PER WORK DAY;

[ ARMB, FOREARMVS, AND HALF OF LEGS ARE SO LED,

V. 1.45 MG OF SO L ADHERE TO EACH SQUARE CENTI METER OF EXPOSED SKI N SURFACE;

V. ABSCORPTI ON FACTOR CF 0. 15
V. BODY WEI GHT OF 70 KG AND
VII. AVERAG NG TI MES OF 25,550 DAYS (CARCI NOGEN) AND 365 DAYS ( NON- CARCI NOGEN) .

6. ON-SITE SURFICIAL SO LS

DUE TO A GENERALLY ATTRACTI VE LOCATION OF THE SITE I N A RESI DENTI AL AREA, THERE IS A
POTENTI AL FOR FUTURE HOVE CONSTRUCTI ON ON THE SI TE. THE POTENTI AL EXPOSURE TO PCB
CONCENTRATI ONS I N EXI STI NG SURFI Cl AL SO LS WAS EVALUATED AND THE POTENTI AL ADDI TI ONAL
LI FETI ME RI SK OF CANCER AND NON- CARCI NOGENI C HAZARDS WERE ESTI VATED.

7. GROUNDWATER

ELEVATED CONCENTRATI ONS OF THE SI TE- SPECI FI C CHEM CALS WERE DETECTED I N THE SHALLOW AND DEEP
BEDROCK AQUI FERS W THI N THE BOUNDARI ES COF THE SI TE. THERE ARE RESI DENTI AL VELLS WHI CH EXI ST
WTH N A 1-M LE RADIUS OF THE SI TE.

TO EVALUATE THE GROUNDWATER HEALTH RI SKS, THE MOST CONSERVATI VE SCENARI O OF | NSTALLI NG A VELL
I'N THE MOST CONTAM NATED AREA OF GROUNDWATER WAS ASSUMED. THE NMAXI MUM CONTAM NANT
CONCENTRATI ONS DETECTED I N THE OFF-SI TE MONI TORI NG WELLS | N BOTH THE SHALLOW AND DEEP BEDROCK
AQUI FERS WERE USED TO EVALUATE THE POTENTI AL ADDI TI ONAL LI FETI ME RI SK OF CANCER AND

NON- CARCI NOGENI C HAZARD RELATED TO THE USE OF THE WATER FOR A DRI NKI NG WATER SUPPLY,

SHONERI NG, AND BATHI NG  THE RESULTS OF THE EVALUATI ONS OF THE OFF- SI TE AREA NORTH OF THE
SITE AND THE OFF-SI TE AREA EAST OF THE GREEN RI VER (EAST OF THE SI TE) ARE PRESENTED | N TABLES
5.6 AND 5.7, RESPECTI VELY.

C. TOXIC TY ASSESSMENT

UNDER CURRENT EPA GU DELI NES, THE LI KELI HOCD OF CARCI NOGENI C AND NON- CARCI NOGENI C EFFECTS DUE TO
EXPOSURE TO SI TE CHEM CALS ARE CONSI DERED SEPARATELY. CRI TERI A FOR EVALUATI NG THE POTENTI AL OF
SI TE CHEM CALS TO CAUSE THESE TWD TYPES OF ADVERSE EFFECTS ARE DESCRI BED BELOW

1. CRITERIA FOR NON- CARCI NOGENI C EFFECTS

THE REFERENCE DOSE (RFD) |'S AN ESTI MATE OF THE H GHEST HUVAN | NTAKE OF A CHEM CAL, EXPRESSED
AS MF KG DAY, THAT DOES NOT CAUSE ADVERSE EFFECTS WHEN EXPOSURE | S LONG TERM (LI FETIME). RFD
VALUES ARE BASED ON ANI VAL OR HUVAN TOXI G TY STUDI ES FROM WH CH A NO- CBSERVED- ADVERSE- EFFECT
LEVEL (NQAEL) |S EXPER MENTALLY DETERM NED. THE NQOAEL IS THE H GHEST DOSE AT WH CH THERE WAS
NO STATI STI CALLY OR Bl OLOd CALLY SI GNI FI CANT ADVERSE EFFECT OBSERVED. THE RFD | S DERI VED BY
DI VI DI NG THE NOAEL FROM THE SELECTED STUDY BY AN UNCERTAI NTY FACTOR.  THE UNCERTAI NTY FACTOR
CONSI STS OF MULTI PLES OF 10 TO ACCOUNT FOR SPECI FI C AREAS OF UNCERTAINTY I N THE AVAI LABLE
DATA.

THE DOSE CALCULATED FROM THE EXPOSURE ASSESSMENT |'S COMPARED TO THE RFD TO DETERM NE WHETHER
ADVERSE EFFECTS M GHT OCCUR. | F PREDI CTED EXPCSURE CONCENTRATI ONS ARE BELOW THE LEVEL OF THE
RFD, NO ADVERSE HEALTH EFFECTS ARE EXPECTED ACCORDI NG TO CURRENT EPA GUI DELI NES.

THE ORAL RFD FOR 1, 2-DCE | S 0. 02 MJ KG DAY, WH CH | S CALCULATED USI NG AN UNCERTAI NTY FACTCR
OF 1,000. TH S RFD | S BASED ON OBSERVATI ONS OF M CE W TH ABNORVAL ENZYME LEVELS | NDI CATI NG
LI VER I NJURY. H GHER DOSES OF 1, 2- DCE CAUSED TOXI C EFFECTS TO THE | MUNE SYSTEM OF M CE. AN



ORAL RFD I'S NOT CURRENTLY AVAI LABLE FOR TCE AND PCBS, HOAEVER, NON CARCI NOGENI C EFFECTS FOR
THESE TWD CONTAM NANTS ARE SIM LAR TO THOSE OF 1, 2- DCE.

RFDS FOR DERVAL ABSORPTI ON HAVE NOT YET BEEN DETERM NED BY EPA FOR ANY CF THE THREE S| GNATURE
CONTAM NANTS. HOWMEVER, FOR VOLATI LE ORGANI C COMPQUNDS, SUCH AS THE CHEM CALS OF CONCERN AT
THE MALLORY SITE, CURRENT EPA PQLICY | S TO USE THE ORAL RFD I N CALCULATI NG THE HAZARD | NDEX
FOR DERVAL EXPCSURE. THE HAZARD | NDEX IS THE RATI O BETWEEN ROUTE- SPECI FI C CALCULATED DCSE
AND THE RFD. RATI OS EXCEEDI NG UNI TY (ONE) | NDI CATE DOSES THAT EXCEED THE ACCEPTABLE LEVELS;
RATI OS LESS THAN UNI TY ARE NOT EXPECTED TO CAUSE ADVERSE HEALTH EFFECTS. ONE OF THE

ASSUMPTI ONS | N USI NG AN CRAL RFD IS THAT 100 PERCENT OF THE CHEM CAL WAS ABSORBED VI A THE
ROUTE | NVESTI GATED | N THE STUDY THAT WAS USED TO DERI VE THE CRAL RFD. TH S | S A REASONABLE
ASSUMPTI ON FOR A DERVAL RFD FOR THE CHEM CALS OF CONCERN AT THI S SITE.

2. CRITERI A FOR CARCI NOGENI C EFFECTS

EPA USES A VEI GHT- OF- EVI DENCE SYSTEM TO CONVEY HOW LI KELY A CHEM CAL IS TO BE A HUMVAN

CARCI NOGEN, BASED ON EPI DEM OLOG CAL STUDI ES, ANI MAL STUDI ES, AND OTHER SUPPCRTI VE DATA. THE
CLASSI FI CATI ON SYSTEM OF THE EPA FOR CHARACTERI ZATI ON OF THE OVERALL WEI GHT OF EVI DENCE

CARCI NOGENI CI TY | NCLUDES: GROUP A - HUVAN CARCI NOGEN; GROUP B - PROBABLE HUVAN CARCI NOGEN;
GROUP C - POSSI BLE HUVAN CARCI NOGEN, GROUP D - NOT CLASSI Fl ABLE AS TO HUVAN CARCI NOGENI CI TY;
AND GROUP E - EVI DENCE OF NON- CARCI NOGENI G TY FOR HUMANS. GROUP B IS SUBDI VI DED | NTO TWD
GROUPS: GROUP Bl - LIM TED HUMAN EVI DENCE FOR CARCI NOGENI CI TY; AND GROUP B2 - SUFFI Cl ENT DATA
I N ANl VALS, BUT | NADEQUATE OR NO EVI DENCE | N HUMANS.

1,2-DCE | S CURRENTLY CLASSI FIED I N GROUP D, NOT CLASSI FI ABLE AS TO HUVAN CARCI NOGENI CI TY, AND
THEREFORE WAS NOT EVALUATED FCR CARCI NOGENI C RI SKS. PCBS AND TCE ARE CLASSI FI ED BY EPA AS
GROUP B2, OR PROBABLE HUVAN CARCI NOGENS. TCE AND PCBS ARE BOTH ASSCCI ATED W TH AN | NCREASED
I NCI DENCE COF LI VER TUMORS | N EXPERI MENTAL AN MALS.

FOR CHEM CALS W TH CARCI NOGENI C EFFECTS, EPA CALCULATES THE CANCER RI SK ASSCCI ATED WTH A

G VEN DCSE BY MULTI PLYI NG THE DOSE FROM A G VEN RQUTE OF EXPOSURE BY A CANCER POTENCY FACTOR
OR POTENCY SLCOPE. EPA DER VES POTENCY FACTCORS FROM THE UPPER 95 PERCENT CONFI DENCE LIM T OF
THE SLOPE OF THE EXTRAPCLATED DOSE- RESPONSE CURVE, WH CH SHOANS THE RELATI ONSHI P BETWEEN A

G VEN DOCSE AND THE ASSCCI ATED TUMOR | NCIDENCE.  AS A RESULT, THE PREDI CTED CANCER RISK | S AN
UPPER- BOUND ESTI MATE OF THE POTENTI AL RI SK ASSCCI ATED W TH EXPOSURE. THE CANCER SLOPE
FACTORS (CSFS) FOR PCBS AND TCE ARE 7.7 AND 1.1 X (10-2), RESPECTIVELY. 1, 2-DCE HAS NO CSF
SINCE IT I'S NOT CLASSI Fl ABLE AT THI'S TI ME AS TO HUVAN CARCI NOGENI CI TY.

D. RI SK CHARACTERI ZATI ON

THE R SKS FOR EACH OF THE SCENARI OS PRESENTED | N THE EXPOSURE ASSESSMENT W LL BE QUANTIFIED I N
TH' S SECTI ON.

1. ONSITE SURFIC AL SO LS

APPLYI NG THE ASSUVPTI ONS FOR PARK LAND TO THE FORMULA PRESENTED | N THE EXPOSURE ASSESSMENT,
THE ADDED LI FETI ME Rl SKS FROM THE ON-SI TE SURFI CI AL SOl LS WERE CALCULATED AS SUMVARI ZED | N
TABLE 5.1. TAKI NG | NTO ACCOUNT ALL SURFI Gl AL SO L DATA FOR THE SI TE, THE ESTI MATED
ADDI TI ONAL LI FETI ME R SK OF CANCER FROM EXPCSURE TO PCBS | N ON-SI TE SURFI CI AL SO LS WAS | N
THE RANGE OF 3 X (10-6) TO 3 X (10-5), WHICH IS WTH N EPA' S TARGET RANGE.

2. OFF-SITE SURFIC AL SO LS



THE RESULTS OF THE ASSESSMENT OF RI SK FOR THE OFF- SI TE PROPERTI ES ARE SUMVARI ZED | N TABLE
5.2. THE ESTI MATED ADDI TI ONAL LI FETI ME R SK OF CANCER FROM EXPCSURE TO PCBS | N OFF- S| TE
SURFI G AL SO LS WAS | N THE ORDER OF (10-6) FOR ALL PRI VATE PROPERTI ES ADJACENT TO THE SI TE,
EXCEPT FOR ONE WHI CH HAD AN ESTI MATED ADDI TI ONAL LI FETI ME RI SK OF CANCER OF 1.5 X (10-5).
ALL FALL WELL WTH N EPA' S TARGET RANGE OF (10-6) TO (10-4).

3. GROUNDWATER M GRATI ON TO THE GREEN RI VER

USI NG THE ESTI MATED AVERAGE FLOW CONCENTRATI ONS REFERRED TO | N THE EXPOSURE ASSESSMENT FOR
THI S SCENARI O FOR THE GREEN RI VER THE ESTI MATED ADDI TI ONAL LI FETI ME RI SK OF CANCER FROM THE
CONSUMPTI ON OF FI SH RANGED FROM 3 X (10-7) TO 1 X (10-4). THE MAXI MUM ESTI MATED Rl SK BORDERS
EPA' S TARGETED RANGE OF (10-6) TO (10-4). FOR THE NON CARCI NOGENS, THE CALCULATED HAZARD

I NDI CES WERE 9 TO 10 ORDERS OF MAGNI TUDE BELOW 1.0, THE EPA ACCEPTABLE HAZARD | NDEX. DUE TO
THE SHALLOW DEPTH OF WATER | N THE GREEN R VER SW MV NG WAS NOT CONSI DERED A PROBABLE
EXPOSURE. MORE APPROPRI ATELY, WADI NG |'S A POTENTIAL ACTIM TY IN A SHALLOW STREAM | N A
SUBURBAN AREA. FOR A MORE CONSERVATI VE SCENARI O, THE POTENTI AL ESTI MATED Rl SKS AND HAZARDS
WERE STILL CALCULATED FOR SWMV NG I N THE GREEN RIVER  THE CALCULATI ONS AND ASSUMPTI ONS USED
FOR THE ESTI MATI ON ARE PRESENTED | N APPENDI X | OF THE R REPORT. THE ESTI MATED ADDI TI ONAL

LI FETI ME Rl SK OF CANCER FROM SW MV NG | N THE GREEN RI VER RANGED FROM 1 X (10-9) TO 3.33 X
(10-8), WHI CH IS LESS THAN EPA'S RANGE OF (10-6) TO (10-4). FOR THE NON CARCI NOGENS, THE
CALCULATED HAZARD | NDi CES WERE FI VE TO SI X ORDERS OR MAGNI TUDE BELOW 1.0, THE EPA ACCEPTABLE
HAZARD | NDEX. | N ADDI TION, THE SW MV NG SCENAR O EXPCSURE S| GNI FI CANTLY OVER- ESTI MATES THE
EXPOSURE THAT WOULD BE EXPECTED WH LE WADI NG THEREFORE, THE ESTI MATED RI SKS AND HAZARD FROM
WADI NG WOULD BE S| GNI FI CANTLY LESS THAN THOSE CALCULATED FOR SW MM NG

4. WAREHOUSE

PLEASE SEE PAGE 5-5 FOR THE DI SCUSSI ON OF THE WAREHOUSE SCENARI O UNDER THE EXPOSURE
ASSESSIVENT.

5. ON-SI TE SUBSURFACE SO LS

MORE DETAI LS OF THI'S SCENAR O AND CALCULATI ONS ARE PRESENTED | N APPENDI X | OF THE R REPORT.
AS CAN BE SEEN I N TABLE 5.4, THE ADDI TI ONAL ESTI MATED RI SK OF CANCER RANGED FROM 4.8 X
(10-7) TO 2.9 X (10-6) WH CH | S ACCEPTABLE ACCORDI NG TO THE EPA TARGET RANGE OF (10-6) TO
(10-4).

6. ON-SITE SURFICIAL SO LS

ADDI TI ONAL DETAI LS ON THE SCENARI O AND CALCULATI ONS ARE PRESENTED I N APPENDI X | OF THE Rl
REPORT. RESULTS ARE SUWARI ZED I N TABLE 5. 5.

7. GROUNDWATER

THE ESTI MATED ADDI TI ONAL LI FETI ME Rl SK OF CANCER FROM DRI NKI NG WATER, SHOWERI NG AND BATHI NG
EXPOSURES USI NG GROUNDWATER | N THE MOST CONTAM NATED AREA | MVEDI ATELY NORTH OF THE SI TE WAS
ESTI MATED TO BE I N THE RANGE OF 3 X (10-2) TO 1 X (10-1), WHI CH SI GNl FI CANTLY EXCEEDS THE EPA
TARCET RANCE OF (10-6) TO (10-4). THE RI SKS WERE ESTI MATED TO BE LOMNER FOR DRI NKI NG WATER,
SHONERI NG, AND BATHI NG EXPOSURES | N THE AREA OF GROUNDWATER | MVEDI ATELY EAST OF THE SI TE.
THESE Rl SKS, HOWEVER, WERE STILL UNACCEPTABLE TO THE EPA R SK RANGE, FALLI NG BETWEEN 1 X
(10-3) TO 7 X (10-3). | N BOTH AREAS, THE ESTI MATED NON- CARCI NOGENI C HAZARD | NDI CES WERE
APPROXI MATELY TWD ORDERS OF MAGNI TUDE GREATER THAN THE EPA HAZARD | NDEX OF 1.0. TABLES 5.6
AND 5.7 PRESENT THE RESPECTI VE GROUNDWATER Rl SKS NORTH AND EAST CF THE SI TE.



E. ENVI RONMENTAL Rl SKS

THE US DEPARTMENT OF THE I NTERI OR FI SH AND W LDLI FE SERVI CE HAS CONFI RVED THAT THERE NO
WETLANDS, ENDANGERED SPECI ES COR CRI Tl CAL HABI TATS THAT ARE | MPACTED BY THE SITE. THE WAYNE
COUNTY AGRI CULTURAL SERVI CE HAS ALSO STATED THAT NO AGRI CULTURAL LANDS ARE | MPACTED BY THE SI TE.

THE PHASED CHEM CAL AND BI OLOG CAL SURFACE WATER AND SEDI MENT SAMPLI NG PREVI QUSLY MENTI ONED W LL
BE CONDUCTED TO | NSURE THAT NO ADVERSE | MPACTS HAVE OCCURRED | N COLD WATER CREEK.

F. UNCERTAI NTI ES

REGARDLESS OF THE TYPE OF RI SK ESTI MATE DEVELOPED, | T SHOULD BE EMPHAS|I ZED THAT ALL ESTI MATES COF
RI SK ARE BASED UPON NUMEROUS ASSUMPTI ONS AND UNCERTAI NTI ES. I N ADDI TION TO LI M TATI ONS

ASSCCI ATED W TH SI TE- SPECI FI C CHEM CAL DATA, OTHER ASSUMPTI ONS AND UNCERTAI NTI ES THAT AFFECT THE
ACCURACY OF THE SI TE- SPECI FI C RI SK CHARACTERI ZATI ONS RESULT FROM THE EXTRAPCLATI ON OF POTENTI AL
ADVERSE HUVAN HEALTH EFFECTS FROM ANI MAL STUDI ES, THE EXTRAPCLATI ON OF EFFECTS OBSERVED AT

H G+ DOSE TO LOW DOSE EFFECTS, THE MODELI NG OF DOSE RESPONSE EFFECTS, AND ROUTE- TO ROUTE
EXTRAPCLATI ON.

THE USE OF ACCEPTABLE LEVELS ( ESTABLI SHED STANDARDS, CRI TERI A AND GUI DELI NES) AND UNI T CANCER

Rl SK VALUES WH CH ARE DERI VED FROM ANI MAL STUDI ES | NTRODUCES UNCERTAI NTY | NTO THE Rl SK

ESTI MATES. I N ADDI TI ON, THE EXPOSURE ASSUMPTI ONS USED | N ESTI MATI NG | NDI VI DUAL DOSE LEVELS ARE
OFTEN SURROUNDED BY UNCERTAI NTI ES. AS SUCH, THESE ESTI MATES SHOULD NOT STAND ALONE FROM THE
VARI QUS ASSUMPTI ONS AND UNCERTAI NTI ES UPON WH CH THEY ARE BASED. | N DEVELCOPI NG NUMERI CAL

INDI CES OF RISK, AN ATTEMPT |'S MADE TO EVALUATE THE EFFECT OF THE ASSUMPTI ONS AND LI M TATI ONS ON
THE NUMERI CAL ESTI MVATES.

THE UNCERTAI NTY FACTORS WHI CH ARE | NCORPORATED | NTO THE RI SK ESTI MATES ARE BELI EVED TO BE
CONSERVATI VE. AS SUCH, WHEN THEY ARE CONSI DERED CCLLECTI VELY, EXPCSURE AND SUBSEQUENTLY RI SK
MAY BE OVERESTI MATED. ON THE OTHER HAND, THESE Rl SK CALCULATI ONS WERE BASED ON PRESENT

CONDI TI ONS AT THE SITE, | NCLUDI NG PRESENT CONCENTRATI ONS OF CONTAM NANTS I N THE AQUI FER

ADDI TI ONAL RI SK COULD OCCUR SHOULD THE CONCENTRATI ONS | NCREASE | N THE GROUNDWATER

G CONCLUSI ONS

EXPOSURE TO PCBS, TCE, AND 1, 2- DCE WERE ESTI MATED FOR GROUNDWATER I N THE AREAS NORTH AND EAST CF
THE SI TE. I N BOTH AREAS, THE EXI STI NG CONCENTRATI ONS W LL EXCEED EPA' S TARCGET RI SK LEVELS I F
WELLS VERE | NSTALLED FOR SHOMNERI NG DRI NKI NG AND BATH NG  GROUNDWATER | S THE SCLE EXPOSURE
ROUTE FOR THE SITE WHICH IS NOT WTH N EPA' S ACCEPTABLE RI SK RANCE. OTHER RQUTES EVALUATED AND
RESULTS ARE AS FOLLOWG:

THE SURFACE WATERS OF THE GREEN Rl VER WERE EVALUATED FOR POTENTI AL Rl SK FROM CHEM CAL EXPOSURE
DUE TO FI SH CONSUMPTI ON AND WADI NG~ THE ESTI MATED VALUES RANGED FROM 6 X (10-9) TO 1 X (10-4)
VWH CH ARE WTHI N EPA' S TARGET RANGE OF (10-6) TO (10-4). THE HAZARD | NDI CES RANGED FROM FI VE TO
10 ORDERS CF MAGNI TUDE BELOW THE | NDEX CF 1.0 DEEMED ACCEPTABLE BY EPA

CONCENTRATI ONS OF PCBS | N SURFI Cl AL SO LS WERE COWPARED TO THE APPROVED ON- SI TE ACTI ON LEVEL OF
10 MJ KG AND THE APPROVED OFF- SI TE DELI NEATI ON ACTION LEVEL OF 1 MJ KG | N ADDI TI ON, EXPOSURE
TO PCBS WAS ASSESSED FOR POTENTI AL ADDI TI ONAL LI FETI ME RI SK OF CANCER USI NG A PARK LAND SCENARI O
FOR EVALUATI ON OF OFF-SI TE AREAS. TCE AND 1, 2- DCE WERE | DENTI FIED IN ONLY A FEW OF THE
SUBSURFACE SO L SAMPLES ANALYZED, AT CONCENTRATIONS OF LESS THAN 1 MJ KG  THEREFORE, TCE AND

1, 2- DCE WERE NOT CONSI DERED | N THE RI SK ASSESSMENT FOR EXPCSURE TO SO L. THE AVERAGE ON-SI TE
CONCENTRATI ON OF PCBS | N SO LS RANGED FROM 1. 35 MJ KG TO 1. 60 M&J KG AND REPRESENTED AN
ADDI TI ONAL LI FETIME RI SK OF CANCER IN THE RANGE OF 3 X (10-6) TO 3 X (10-5) FOR A PARKLAND



EXPOSURE SCENARIO. THIS IS WTH N EPA'S TARGET RANGE CF (10-6) TO (10-4).

ONLY TWD DI SCRETE SAVPLES OF SURFICI AL SO LS FROM THE OFF- S| TE PROPERTI ES EXCEEDED THE APPROVED
OFF- SI TE DELI NEATI ON ACTI ON LEVEL OF 1 M3 KG THE AVERAGE CONCENTRATI ONS OF PCBS | N | NDI VI DUAL
OFF- SI TE PROPERTI ES DI D NOT EXCEED THE APPROVED OFF- SI TE DELI NEATI ON ACTI ON LEVEL OF 1 MJ KG
THE ESTI MATED ADDI TI ONAL LI FETI ME RI SK OF CANCER CALCULATED FOR EACH OF THE OFF- SI TE PROPERTI ES
WAS | N THE ORDER OF (10-6), EXCEPT FOR ONE PRI VATE PROPERTY WH CH HAD AN ESTI MATED RISK OF 1.5 X
(10-5). ALL, HOAEVER, WERE W TH N THE EPA TARGET RANGE OF (10-6) TO (10-4).

DERVAL EXPCSURE TO PCB CONCENTRATI ONS ON SURFACES W THI N THE WAREHOUSE WAS EVALUATED AND FOUND
TO BE M NI MAL. THEREFCORE, TH S POTENTI AL EXPOSURE PATHWAY WOULD NOT REPRESENT ANY POTENTI AL
Rl SK OF ADVERSE EFFECTS.

THE ESTI MATED DRI NKI NG WATER EXPOSURES TO CHEM CALS I N CFF- SI TE GROUNDWATER FROM HYPOTHETI CAL
VWELLS IN THE | MVEDI ATE VICI NI TY OF THE SI TE REPRESENTED RI SKS AND NON- CARClI NOGENI C HEALTH
HAZARDS ABOVE THE TARGET LEVELS ESTABLI SHED BY EPA.

ESTI MVATED CONCENTRATI ONS OF CHEM CALS I N THE SURFACE WATERS OF THE GREEN RI VER BASED ON
CALCULATED FLUX CONTAM NATED GROUNDWATER REPRESENTED A RANGE OF RI SKS WHI CH DI D NOT REPRESENT A
SI GNI FI CANT CONCERN.  THE ESTI MATED CHEM CAL CONCENTRATI ONS WERE WELL BELOW SURFACE WATER

QUALI TY CRI TERI A CONCENTRATI ONS FOR ALL PARAMETERS. ESTI MATED EXPCSURES DI D NOT PRESENT A

NON- CARCI NOGENI C HAZARD | NDEX OF CONCERN.

ON-SI TE AND OFF-SITE SO LS MEET THE APPROVED ACTI ON DELI NEATI ON LEVELS FOR PCBS AND DO NOT
PRESENT AN ESTI MATED RI SK OF CANCER I N EXCESS OF ACCEPTABLE LEVELS FOR PCBS FOR THE CONDI TI ONS
EVALUATED.

W TH THE EXCEPTI ON OF COLD WATER CREEK WHERE MORE DATA IS REQUI RED, RI SKS TO THE ENVI RONMVENT
HAVE BEEN FQUND TO BE | NSI GNI FI CANT.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI'S SITE, | F NOT ADDRESSED BY
I MPLEMENTI NG THE RESPONSE ACTION IN THI' S ROD, MAY PRESENT AN | MM NENT AND SUBSTANTI AL
ENDANGERVENT TO PUBLI C HEALTH, WELFARE AND THE ENVI RONMVENT.

#DORA DESCRI PTI ON OF REMEDI AL ALTERNATI VES

ALL PORTI ONS OF THE PLANT THOUGHT TO BE CONTAM NATED WERE DEMCLI SHED AND REMOVED FROM THE SI TE.
THE ONLY PORTI ON OF THE PLANT LEFT STANDI NG WAS THE WAREHQUSE, WH CH WAS REMEDI ATED TO REMOVE
CONTAM NATI ON TO THE MAXI MUM PRACTI CABLE EXTENT. APPROXI MATELY 20, 000 TONS CF SO L CONTAI NI NG
PCBS | N EXCESS OF 10 M KG WERE EXCAVATED AND DI SPOSED OF OFF-SI TE. REFERRI NG TO THE PREVI QUS
SECTI ON OF TH S DOCUMENT ENTI TLED SUMVARY COF SI TE RI SKS, SEVEN EXPCSURE SCENARI OS VEERE
EVALUATED. OF THESE SCENARI OGS, THE ONLY ONE EXCEEDI NG EPA' S TARCET RI SK RANGE WAS EXPOSURE TO
GROUNDWATER | F WELLS WERE | NSTALLED FOR SHOMNERI NG DRI NKI NG AND BATHI NG I N THE AREA OF THE
CONTAM NATED GROUNDWATER PLUME.

A TOTAL OF 10 ALTERNATI VES WERE EVALUATED FOR REMEDI ATI NG GROUNDWATER AT THE SITE. WTH THE
EXCEPTI ON OF ALTERNATI VES 1A AND 1B WHI CH | NVOLVE NO ACTI ON AND | NSTI TUTI ONAL CONTROLS AND
MONI TORI NG RESPECTI VELY, ALL ALTERNATI VES | NVOLVE COLLECTI NG GROUNDWATER USI NG A SERI ES COF
EXTRACTI ON VELLS AND PUVPI NG TO AN ON- SI TE TREATMENT SYSTEM  ALTERNATI VES 2A, 3A, 4A, AND 5A
I N\VOLVE TREATMENT W TH UV ENHANCED CHEM CAL OXI DATI ON. ALTERNATI VES 2B, 3B, 4B, AND 5B | NVOLVE
TREATMENT BY AIR STRIPPING I N SERIES W TH BAG FI LTRATI ON AND CARBON ADSCRPTI ON.  THE

ALTERNATI VES ARE AS FOLLOWE:



ALTERNATI VE 1A - NO ACTI ON

THE NATI ONAL CONTI NGENCY PLAN REQUI RES THE DEVELOPMENT OF A NO ACTI ON ALTERNATI VE AS A BASI S
FOR COWPARI SON OF ALTERNATI VES. THEREFCRE, REMEDI AL ALTERNATI VE 1A CONSI STS OF | MPLEMENTI NG
NO REMEDI AL ACTI ON AT THE SI TE, | NCLUDI NG NO RESTRI CTI ON ON FUTURE | NSTALLATI ON COF
GROUNDWATER EXTRACTI ON VELLS AND NO FURTHER MONI TORI NG OF THE CONTAM NATED GROUNDWATER
BENEATH AND HYDRAULI CALLY DOANGRADI ENT FROM THE SI TE.

BECAUSE THI S ALTERNATI VE WOULD RESULT | N CONTAM NANTS REVAI NING ON- AND  CFF-SI TE, CERCLA
REQUI RES THAT THE SI TE BE REVI EWED EVERY FI VE YEARS. | F JUSTI FI ED BY THE REVI EW REMEDI AL
ACTI ONS WOULD BE | MPLEMENTED AT THAT TI ME TO REMOVE OR TREAT CONTAM NATI ON.

THERE | S NO PRESENT WORTH COST OR | MPLEMENTATI ON TI ME ASSCCI ATED W TH THI S REMEDI AL
ALTERNATI VE SI NCE NO ACTI ON WOULD BE TAKEN AND THE SI TE WOULD REMAIN | N | TS PRESENT
CONDI TI ON.

ALTERNATI VE 1B - | NSTI TUTI ONAL CONTRCLS AND MONI TORI NG

ALTERNATI VE 1B CONSI STS OF PLACI NG DEED RESTRI CTI ONS ON THE SI TE PROPERTY TI TLE TO | DENTI FY
THE PRESENCE OF PCBS, 1, 2-DCE AND TCE | N GROUNDWATER BENEATH THE SI TE AND A BAN ON

I NSTALLATI ON CF GROUNDWATER EXTRACTI ON VELLS ON PROPERTI ES ABOVE THE CONTAM NATED
GROUNDWATER PLUME TO PROVI DE PROTECTI ON OF HUVAN HEALTH FROM POTENTI AL FUTURE CONSUMPTI ON OF
CONTAM NATED GROUNDWATER.  THESE | NSTI TUTI ONAL CONTROLS WOULD ALERT FUTURE PRCPERTY OANERS TO
POTENTI AL SI TE- RELATED RI SKS. DEED AND GROUNDWATER RESTRI CTI ONS COULD BE | MPLEMENTED BY
STATE AND LOCAL CFFI Cl ALS.

I'N ADDI TION, A LONG TERM MONI TORI NG PROGRAM CONSI STI NG OF SAMPLI NG AND ANALYSES COF
GROUNDWATER BENEATH THE SI TE AND OFF-SI TE FOR 30 YEARS ARE PART OF TH S ALTERNATI VE FOR
MONI TORI NG ATTENUATI OV DEGRADATI ON OF PCBS, 1, 2-DCE AND TCE I N THE GROUNDWATER SYSTEM

TI ME ASSOCI ATED W TH | MPLEMENTI NG TH' S ALTERNATI VE IS 30 YEARS. THE PRESENT WORTH COST COF
TH' S ALTERNATI VE FOR A 30- YEAR PERI CD | S APPROXI MATELY $710, 000.

ALTERNATI VE 2A - COLLECTI ON OF CONTAM NATED GROUNDWATER W TH SI X EXTRACTI ON VELLS, TREATMENT
BY UV/ CHEM CAL OXI DATI ON REMEDI AL ALTERNATI VE 2A CONSI STS OF THE EXTRACTI ON OF CONTAM NATED
GROUNDWATER FROM AREAS OF THE ON- AND OFF- SI TE CONTAM NATED AQUI FERS WHI CH EXHI BI T THE

H GHEST CONCENTRATI ONS OF THE SI TE- RELATED CONTAM NANTS AND TREATMENT BY WV/ CHEM CAL

OXI DATI ON.  REFERRING TO FI GURE 6.1, FIVE EXTRACTI ON WELLS WOULD BE | NSTALLED ON-SI TE AND ONE
EXTRACTI ON WELL WOULD BE | NSTALLED OFF- SI TE.

GROUNDWATER TREATMENT WOULD BE ON-SI TE, W TH THE PROCESS CONSI STI NG OF WV/ CHEM CAL OXI DATI ON,
WHI CH UTI LI ZES ULTRAVI CLET LI GHT I N COVBI NATI ON W TH A STRONG OXI DANT, SUCH AS HYDROCGEN
PEROXI DE, TO TRANSFORM PCBS, TCE, AND 1, 2-DCE | NTO CARBON DI OXI DE AND WATER. DI SCHARGE

Pl PI NG WOULD BE | NSTALLED TO PUWP TREATED WATER ElI THER TO ADJACENT SURFACE WATERS OR TO THE
LOCAL WATER TREATMENT PLANT VIA A GRAVITY SEVER

OPERATI ON OF REMEDI AL ALTERNATI VE 2A FOR 20 YEARS WOULD RESULT | N THE REMOVAL OF

APPROXI MATELY 98 PERCENT OF THE MASS OF TCE AND 1, 2- DCE W THI N THE BEDROCK AQUI FERS AFFECTED
BY THE EXTRACTI ON VELLS. SI TE- RELATED CONTAM NANTS NOT W THI N THE ZONE OF | NFLUENCE OF THE
SI X PROPOSED EXTRACTI ON VEELLS WOULD BE LEFT TO ATTENUATE/ DEGRADE BY NATURAL PROCESSES.

PCB REMOVAL FOCR TH S REMEDY AND ALL OTHERS | S ESTI MATED AT LESS THAN ONE PERCENT DUE TO THE
SEPARATE PHASE OF THI' S CONTAM NANT I N THE MANY FRACTURES AT THE SITE, MAKING I T RESI STANT TO
REMOVAL. HOWNEVER, THE CO- SOLUBI LI TY EFFECT, WH CH PERTAINS TO PCBS BEI NG DI SSOLVED I N TCE



AND 1, 2-DCE, MAY AID I N EXTRACTI ON COF A GREATER PERCENTACE OF PCBS. THE DI FFI CULTY W TH PCBS
DCES NOT LI E I N TREATMENT OF THE CONTAM NANT | N GROUNDWATER ( PCBS CAN BE SUCCESSFULLY TREATED
IN WATER), RATHER I T LI ES I N EXTRACTI ON OF THE CONTAM NANT FROM THE AQUI FER

ENVI RONMVENTAL MONI TORI NG WOULD BE REQUI RED DURI NG THE LI FE OF THE TREATMENT PROCESS. BECAUSE
TH S ALTERNATI VE WOULD RESULT I N PCBS, TCE, AND 1, 2- DCE REMAI NING ON- AND COFF- SI TE ABOVE
MCLS, CERCLA REQUI RES THAT THI S SI TE BE REVI EWED EVERY FI VE YEARS FROM COMMVENCEMENT OF

REMEDI AL CONSTRUCTI ON. | F JUSTI FI ED BY THE REVI EW ADDI TI ONAL REMEDI AL ACTI ONS WOULD BE

| MPLEMENTED AT THAT TI ME TO REMOVE CR TREAT CONTAM NATION. I N ADDI TI ON, DEED RESTRI CTI ONS
WOULD BE PLACED ON THE SI TE PROPERTY TI TLE AND A BAN WOULD BE | MPLEMENTED ON | NSTALLI NG
EXTRACTI ON VEELLS | N AREAS | NFLUENCED BY THE CONTAM NATED GROUNDWATER PLUME ( ALTERNATI VE 1B).

PRESENT WORTH COST OF THI S ALTERNATI VE FOR A 20- YEAR TI ME PERI CD | S APPROXI MATELY $2, 565, 000.

ALTERNATI VE 2B - COLLECTI ON OF CONTAM NATED GROUNDWATER W TH SI X EXTRACTI ON VELLS, TREATMENT
BY AIR STRIPPING I N SERI ES W TH BAG FI LTER AND CARBON ADSORPTI ON REMEDI AL ALTERNATIVE 2B 1S
| DENTI CAL TO REMEDI AL ALTERNATI VE 2A, W TH THE EXCEPTI ON OF THE TREATMENT METHOD USED.
GROUNDWATER FROM AREAS OF THE ON- AND OFF- SI TE CONTAM NATED AQUI FERS WHI CH EXHI BI T THE

H GHEST CONCENTRATI ONS OF THE SI TE- RELATED CONTAM NANTS WOULD BE EXTRACTED BY THE SAME VELL
SCENARI O REFERRED TO I N FI GURE 6. 1.

GROUNDWATER TREATMENT WOULD BE ON-SI TE, WTH AN AIR STRI PPER TO REMOVE VOLATI LES ( TCE AND
1,2-DCE). AS STRI PPI NG COLUWS NORVALLY RAI SE THE PH OF THE GROUNDWATER BEI NG CLEANED, A BAG
FI LTER WOULD FOLLOW THE STRI PPER TO REMOVE PRECI Pl TATES AND PREVENT FQOULI NG OF THE CARBON
ADSCRPTI ON UNI T WHI CH WOULD FOLLOW THE BAG FI LTER  THE CARBON ADSORPTI ON UNI' T WOULD BE

I NSTALLED FOR PQLI SH NG TO MEET FI NAL DI SCHARGE CRI TERIA. DI SCHARCGE PI PI NG WOULD BE

I NSTALLED TO PUVP TREATED WATER EI THER TO ADJACENT SURFACE WATERS CR TO THE POTWVI A A

GRAVI TY SEVER

OPERATI ON OF REMEDI AL ALTERNATI VE 2B FOR 20 YEARS WOULD RESULT | N THE REMOVAL COF

APPROXI MATELY 98 PERCENT OF THE MASS CF TCE AND 1, 2-DCE W THI N THE BEDROCK AQUI FERS AFFECTED
BY THE EXTRACTI ON VELLS. PCB REMOVAL IS AGAI N ESTI MATED AT LESS THAN ONE PERCENT.

S| TE- RELATED CONTAM NANTS NOT WTHI N THE ZONE OF | NFLUENCE OF THE SI X PROPOSED EXTRACTI ON
VELLS WOULD BE LEFT TO ATTENUATE/ DEGRADE BY NATURAL PROCESSES.

ENVI RONMVENTAL MONI TORI NG WOULD BE REQUI RED DURI NG THE LI FE OF THE TREATMENT PROCESS. BECAUSE
TH S ALTERNATI VE WOULD RESULT I N PCBS, TCE, AND 1, 2- DCE REMAI NI NG ON- AND CFF- SI TE ABOVE
MCLS, CERCLA REQUI RES THAT THI S SI TE BE REVI EWED EVERY FI VE YEARS FROM COMVENCEMENT OF
REMEDI AL CONSTRUCTI ON. | F JUSTI FI ED BY THE REVI EW ADDI TI ONAL REMEDI AL ACTI ONS WOULD BE

| MPLEMENTED AT THAT TI ME TO REMOVE OR TREAT CONTAM NATION. I N ADDI TI ON, DEED RESTRI CTI ONS
WOULD BE PLACED ON THE SI TE PROPERTY TI TLE AND A BAN WOULD BE | MPLEMENTED ON | NSTALLI NG
EXTRACTI ON VEELLS | N AREAS | NFLUENCED BY THE CONTAM NATED GROUNDWATER PLUME ( ALTERNATI VE 1B).

THE PRESENT WORTH COST OF TH S ALTERNATI VE FOR A 20- YEAR TI ME PERI OD | S APPROXI MATELY
$2, 113, 000.

ALTERNATI VE 3A - COLLECTI ON OF CONTAM NATED GROUNDWATER W TH SEVEN EXTRACTI ON VEELLS,
TREATMENT BY UV/ CHEM CAL OXI DATI ON REMEDI AL ALTERNATI VE 3A CONSI STS OF THE EXTRACTI ON OF
CONTAM NATED GROUNDWATER FROM ON- SI TE AQUI FERS ONLY.  TREATMENT WOULD CONSI ST OF UV/ CHEM CAL
OXI DATI ON.  REFERRI NG TO FI GURE 6.2, SEVEN EXTRACTI ON WELLS WOULD BE | NSTALLED ON-SI TE.

GROUNDWATER TREATMENT WOULD BE ON-SI TE, W TH THE PROCESS CONSI STI NG OF WV/ CHEM CAL OXI DATI ON,
WH CH, AS EXPLAI NED PREVI QUSLY, UTILIZES ULTRAVI OLET LI GHT I N COVBI NATI ON W TH A STRONG
OXI DANT, SUCH AS HYDROGEN PEROXI DE, TO TRANSFORM PCBS, TCE, AND 1, 2- DCE | NTO CARBON DI OXI DE



AND WATER. DI SCHARGE PI PI NG WOULD BE | NSTALLED TO PUMP TREATED WATER ElI THER TO ADJACENT
SURFACE WATERS CR TO THE POTW VI A A GRAVI TY SEWER

OPERATI ON OF REMEDI AL ALTERNATI VE 3A FOR 60 YEARS WOULD RESULT | N THE REMOVAL COF
APPROXI MATELY 100 PERCENT OF THE MASS OF TCE AND 1, 2-DCE W THI N THE BEDROCK AQUI FERS ON- SI TE
ONLY. PCB REMOVAL | S ESTI MATED AT LESS THAN ONE PERCENT.

ENVI RONVENTAL MONI TORI NG WOULD BE REQUI RED DURI NG THE LI FE OF THE TREATMENT PROCESS. BECAUSE
THI S ALTERNATI VE WOULD RESULT | N PCBS REMAI NING ON AND OFF- S| TE ABOVE MOLS AND TCE AND

1, 2- DCE ABOVE MCLS OFF- SI TE, CERCLA REQUI RES THAT THI'S SI TE BE REVI EWED EVERY FI VE YEARS FROM
COVMENCEMENT OF REMEDI AL CONSTRUCTI ON. | F JUSTI FI ED BY THE REVI EW ADDI TI ONAL REMEDI AL

ACTI ONS WOULD BE | MPLEMENTED AT THAT TI ME TO REMOVE OR TREAT CONTAM NATION. | N ADDI TI ON,
DEED RESTRI CTI ONS WOULD BE PLACED ON THE SI TE PROPERTY TI TLE AND A BAN WOULD BE | MPLEMENTED
ON | NSTALLI NG EXTRACTI ON VELLS | N AREAS | NFLUENCED BY THE CONTAM NATED GROUNDVWATER PLUVE
(ALTERNATI VE 1B).

THE TI ME ESTI MATED TO REMOVE TCE AND 1, 2- DCE TO ACCEPTABLE APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENT ( ARAR) LEVELS IN ON-SI TE AQUIFERS |S 60 YEARS. THE PRESENT WORTH
COST OF TH' S ALTERNATI VE FOR A 30- YEAR TI ME PERI OD | S APPROXI MATELY $2, 858, 000.

ALTERNATI VE 3B - COLLECTI ON OF CONTAM NATED GROUNDWATER W TH SEVEN EXTRACTI ON VEELLS,
TREATMENT BY AIR STRIPPING I N SERIES W TH BAG FI LTER AND CARBON ADSORPTI ON REMEDI AL
ALTERNATI VE 3B | S | DENTI CAL TO REMEDI AL ALTERNATI VE 3A, WTH THE EXCEPTI ON OF THE TREATMENT
METHOD USED. CONTAM NATED GROUNDWATER WOULD BE EXTRACTED FOR TREATMENT FROM ON- SI TE AQUI FERS
ONLY. THE SAME EXTRACTI ON WELL SCENARI O REFERRED TO I N FI GURE 6.2 WOULD BE USED.

GROUNDWATER TREATMENT WOULD BE ON-SI TE, WTH AN Al R STRI PPER TO REMOVE VOLATI LES ( TCE AND
1,2-DCE). AS EXPLAI NED PREVI QUSLY, SINCE Al R STRI PPI NG COLUWNS NORMALLY RAI SE THE PH OF THE
GROUNDWATER BEI NG CLEANED, A BAG FI LTER WOULD FOLLOW THE STRI PPER TO REMOVE PRECI Pl TATES AND
PREVENT FQULI NG OF THE CARBON ADSCRPTION UNI T WH CH WOULD FOLLOW THE BAG FILTER.  THE CARBON
ADSCRPTI ON UNI T WOULD BE | NSTALLED FOR PQLI SHI NG TO MEET FI NAL DI SCHARGE CRI TERI A. DI SCHARGE
Pl PI NG WOULD BE | NSTALLED TO PUWP TREATED WATER ElI THER TO ADJACENT SURFACE WATERS OR TO THE
POTWVIA A GRAVI TY SEVEER

OPERATI ON OF REMEDI AL ALTERNATI VE 3B FOR 60 YEARS WOULD RESULT | N THE REMOVAL COF
APPROXI MATELY 100 PERCENT OF THE MASS OF TCE AND 1, 2-DCE W THI N THE BEDROCK AQUI FERS ON- SI TE
ONLY. PCB REMOVAL |'S AGAI N ESTI MATED AT LESS THAN ONE PERCENT.

ENVI RONVENTAL MONI TORI NG WOULD BE REQUI RED DURI NG THE LI FE OF THE TREATMENT PROCESS. BECAUSE
THI S ALTERNATI VE WOULD RESULT | N PCBS REMAI NING ON AND OFF- S| TE ABOVE MCLS AND TCE AND

1, 2- DCE ABOVE MCLS OFF- SI TE, CERCLA REQUI RES THAT THI'S SI TE BE REVI EWED EVERY FI VE YEARS FROM
COVMENCEMENT OF REMEDI AL CONSTRUCTI ON. | F JUSTI FI ED BY THE REVI EW ADDI TI ONAL REMEDI AL

ACTI ONS WOULD BE | MPLEMENTED AT THAT TI ME TO REMOVE OR TREAT CONTAM NATION. | N ADDI TI ON,
DEED RESTRI CTI ONS WOULD BE PLACED ON THE S| TE PROPERTY TI TLE AND A BAN WOULD BE | MPLEMENTED
ON | NSTALLI NG EXTRACTI ON WELLS | N AREAS | NFLUENCED BY THE CONTAM NATED GROUNDWATER PLUVE
(ALTERNATI VE 1B).

THE TI ME TO REMOVE TCE AND 1, 2- DCE TO ACCEPTABLE ARAR LEVELS I N ON-SI TE AQU FERS | S ESTI MATED
TO BE 60 YEARS. THE PRESENT WORTH COST OF THI'S ALTERNATI VE FCR A 30- YEAR TIME PERRCD I S
APPROXI MATELY $2, 362, 000.

ALTERNATI VE 4A - COLLECTI ON OF CONTAM NATED GROUNDWATER W TH 14 EXTRACTI ON WELLS, TREATMENT
BY UV/ CHEM CAL OXI DATI ON DURI NG THE PUBLI C COMMENT PERI CD, CHANGES WERE SUBM TTED BY THE PRP
VWH CH WOULD SLI GHTLY MODI FY THE WELL PLACEMENT AND NUMBER FOR ALTERNATI VES 4A AND 4B



PRESENTED I N THE PROPCSED PLAN. PLEASE REFER TO SECTION X OF TH S DOCUMENT FOR MORE
I NFORVATI ON.

REMEDI AL ALTERNATI VE 4A CONSI STS OF THE EXTRACTI ON OF CONTAM NATED GROUNDWATER FROM ON- SI TE
AND OFF-SI TE AQUI FERS. TREATMENT WOULD CONSI ST OF UV/ CHEM CAL OXI DATI ON.  REFERRI NG TO

FI GURES 6.3 AND 6.4, APPROXI MATELY FI VE EXTRACTI ON WELLS (PHASE 1) WOULD BE | NSTALLED ON-SI TE
IN THE "HOT SPOTS', OR AREAS OF H GHEST GROUNDWATER CONTAM NATI ON. AFTER APPROXI MATELY ONE
YEAR OF EXTRACTI ON AND MONI TORI NG, AN ADDI TI ONAL NI NE WELLS (PHASE 11) WOULD BE | NSTALLED AT
THE DOANGRADI ENT EDCGE OF THE PLUVE TO CONTAI N AND REMOVE CONTAM NATI ON.

GROUNDWATER TREATMENT WOULD BE ON-SI TE, W TH THE PROCESS CONSI STI NG OF WV/ CHEM CAL OXI DATI ON,
WH CH, AS EXPLAI NED PREVI QUSLY, UTILIZES ULTRAVI OLET LI GHT I N COVBI NATI ON W TH A STRONG

OXI DANT, SUCH AS HYDROGEN PEROXI DE, TO TRANSFORM PCBS, TCE, AND 1, 2- DCE | NTO CARBON DI OXI DE
AND WATER. DI SCHARGE PI PI NG WOULD BE | NSTALLED TO PUMP TREATED WATER ElI THER TO ADJACENT
SURFACE WATERS CR TO THE POTW VI A A GRAVI TY SEWER

OPERATI ON OF REMEDI AL ALTERNATI VE 4A FOR 30 YEARS WOULD RESULT | N THE REMOVAL OF
APPROXI MATELY 100 PERCENT OF THE MASS OF TCE AND 1, 2-DCE W TH N THE BEDROCK AQUI FERS BOTH O\
AND CFF-SI TE. PCB REMOVAL | S ESTI MATED AT LESS THAN ONE PERCENT.

ENVI RONMVENTAL MONI TORI NG WOULD BE REQUI RED DURI NG THE LI FE OF THE TREATMENT PROCESS. BECAUSE
TH' S ALTERNATI VE WOULD RESULT | N PCBS REMAI NING ON- AND OFF- SI TE ABOVE MCLS, CERCLA REQUI RES
THAT TH' S SI TE BE REVI EWED EVERY FI VE YEARS FROM COMMENCEMENT OF REMEDI AL CONSTRUCTION. | F
JUSTI FI ED BY THE REVI EW ADDI TI ONAL REMEDI AL ACTI ONS WOULD BE | MPLEMENTED AT THAT TI ME TO
REMOVE OR TREAT CONTAM NATION. | N ADDI TI ON, DEED RESTRI CTI ONS WOULD BE PLACED ON THE SI TE
PROPERTY TI TLE AND A BAN WOULD BE | MPLEMENTED ON | NSTALLI NG EXTRACTI ON VELLS | N AREAS

I NFLUENCED BY THE CONTAM NATED GROUNDWATER PLUME ( ALTERNATI VE 1B).

THE TI ME ESTI MATED TO REMOVE TCE AND 1, 2- DCE TO ACCEPTABLE ARAR LEVELS | N BOTH ON- AND
OFF-SI TE AQU FERS IS 30 YEARS. THE PREVI QUSLY ESTI MATED PRESENT WORTH COST OF THI S
ALTERNATI VE WAS APPROXI MATELY $3, 860, 000. TH S OCOST DCES NOT REFLECT THE ADJUSTED WELL
PLACEMENT SCENARI O COMVENTS RECEI VED DURI NG THE PUBLI C COMMENT PERI CD.

ALTERNATI VE 4B - COLLECTI ON OF CONTAM NATED GROUNDWATER W TH 14 EXTRACTI ON WELLS, TREATMENT
BY AIR STRIPPING I N SERI ES W TH BAG FI LTER AND CARBON ADSORPTI ON REMEDI AL ALTERNATI VE 4B 1S

| DENTI CAL TO REMEDI AL ALTERNATI VE 4A, W TH THE EXCEPTI ON OF THE TREATMENT METHOD USED.
REFERRI NG TO FI GURES 6.3 AND 6.4, APPROXI MATELY FI VE EXTRACTI ON VEELLS (PHASE 1) WOULD BE

I NSTALLED ON-SI TE I N THE "HOT SPOTS', OR AREAS OF H GHEST GROUNDWATER CONTAM NATI ON.  AFTER
APPROXI MATELY ONE YEAR OF EXTRACTI ON AND MONI TORI NG, AN ADDI TI ONAL NI NE WELLS (PHASE I1)
WOULD BE | NSTALLED AT THE DOMGRADI ENT EDGE OF THE PLUME TO CONTAI N AND REMOVE CONTAM NATI ON.

GROUNDWATER TREATMENT WOULD BE ON-SI TE, WTH AN AIR STRI PPER TO REMOVE VOLATI LES ( TCE AND
1,2-DCE). AS EXPLAI NED PREVI QUSLY, Al R STRI PPI NG COLUMNS NORVALLY RAI SE THE PH OF THE
GROUNDWATER BEI NG CLEANED. A BAG FI LTER WOULD FOLLOW THE STRI PPER TO REMOVE PRECI Pl TATES AND
PREVENT FCQULI NG OF THE CARBON ADSCRPTION UNI T WH CH WOULD FOLLOW THE BAG FI LTER. THE CARBON
ADSCRPTI ON UNI T WOULD BE | NSTALLED FCR PQLI SH NG TO MEET FI NAL DI SCHARGE CRI TERI A

DI SCHARGE PI PI NG WOULD BE | NSTALLED TO PUMP TREATED WATER EI THER TO ADJACENT SURFACE WATERS
OR TO THE POTWVIA A GRAVI TY SEVEER

OPERATI ON OF REMEDI AL ALTERNATI VE 4B FOR 30 YEARS WOULD RESULT I N THE REMOVAL COF
APPROXI MATELY 100 PERCENT OF THE MASS OF TCE AND 1, 2-DCE W TH N THE BEDROCK AQUI FERS BOTH O\
AND CFF-SI TE. PCB REMOVAL |'S AGAI N ESTI MATED AT LESS THAN ONE PERCENT.

ENVI RONMVENTAL MONI TORI NG WOULD BE REQUI RED DURI NG THE LI FE OF THE TREATMENT PROCESS. BECAUSE



TH S ALTERNATI VE WOULD RESULT | N PCBS REMAI NING ON- AND OFF- SI TE ABOVE MCLS, CERCLA REQUI RES
THAT TH' S SI TE BE REVI EWED EVERY FI VE YEARS FROM COMMVENCEMENT OF REMEDI AL CONSTRUCTION. | F
JUSTI FI ED BY THE REVI EW ADDI TI ONAL REMEDI AL ACTI ONS WOULD BE | MPLEMENTED AT THAT TIME TO
REMOVE COR TREAT CONTAM NATION. I N ADDI TI ON, DEED RESTRI CTI ONS WOULD BE PLACED ON THE SI TE
PROPERTY TI TLE AND A BAN WOULD BE | MPLEMENTED ON | NSTALLI NG EXTRACTI ON VELLS | N AREAS

I NFLUENCED BY THE CONTAM NATED GROUNDWATER PLUME ( ALTERNATI VE 1B).

THE TI ME TO REMOVE TCE AND 1, 2- DCE TO ACCEPTABLE ARAR LEVELS I N BOTH ON-SI TE AND OFF-SI TE
AQUI FERS | S ESTI MATED TO BE 30 YEARS. THE PRESENT WORTH COST OF TH S ALTERNATI VE FOR A
30- YEAR TI ME PERI OD | S APPROXI MATELY $3, 005, 000.

ALTERNATI VE 5A - COLLECTI ON OF CONTAM NATED GROUNDWATER W TH 22 EXTRACTI ON WELLS, TREATMENT
BY UV/ CHEM CAL OXI DATI ON

REMEDI AL ALTERNATI VE 5A CONSI STS OF THE EXTRACTI ON OF CONTAM NATED GROUNDWATER FROM ON- SI TE
AND OFF- SI TE AQUI FERS.

TREATMENT WOULD CONSI ST OF UV/ CHEM CAL OXI DATI ON.  REFERRI NG TO FI GURE 6.4, THE EXTRACTI ON
SCENARI O WOULD CONSI ST OF THE FOLLON NG SEVEN VELLS | NSTALLED ON-SI TE ALONG THE NORTHERN AND
EASTERN BOUNDARI ES, SI X VEELLS | NSTALLED CFF- SI TE ALONG THE DOWNGRADI ENT BOUNDARY OF THE

S| TE- RELATED CONTAM NATED GROUNDWATER, SI X WELLS | NSTALLED ON-SI TE I N THE AREAS OF H GHEST
CONTAM NANT CONCENTRATI ONS, AND THREE WELLS I NSTALLED OFF- SI TE | N AREAS COF HI GHEST

CONTAM NANT CONCENTRATI ONS.

GROUNDWATER TREATMENT WOULD BE ON-SI TE, W TH THE PROCESS CONSI STI NG OF WV/ CHEM CAL OXI DATI ON,
WH CH, AS EXPLAI NED PREVI QUSLY, UTILIZES ULTRAVI OLET LI GHT I N COVBI NATI ON W TH A STRONG

OXI DANT, SUCH AS HYDROGEN PEROXI DE, TO TRANSFORM PCBS, TCE, AND 1, 2- DCE | NTO CARBON DI OXI DE
AND WATER. DI SCHARGE PI PI NG WOULD BE | NSTALLED TO PUMP TREATED WATER ElI THER TO ADJACENT
SURFACE WATERS CR TO THE POTW VI A A GRAVI TY SEWER

OPERATI ON OF REMEDI AL ALTERNATI VE 5A FOR 30 YEARS WOULD RESULT | N THE REMOVAL COF
APPROXI MATELY 100 PERCENT OF THE MASS OF TCE AND 1, 2-DCE W TH N THE BEDROCK AQUI FERS BOTH O\
AND OFF-SI TE. PCB REMOVAL | S ESTI MATED AT LESS THAN ONE PERCENT.

ENVI RONMVENTAL MONI TORI NG WOULD BE REQUI RED DURI NG THE LI FE OF THE TREATMENT PROCESS. BECAUSE
TH S ALTERNATI VE WOULD RESULT | N PCBS REMAI NING ON- AND OFF- SI TE ABOVE MCLS, CERCLA REQUI RES
THAT TH' S SI TE BE REVI EWED EVERY FI VE YEARS FROM COMMENCEMENT OF REMEDI AL CONSTRUCTION. | F
JUSTI FI ED BY THE REVI EW ADDI TI ONAL REMEDI AL ACTI ONS WOULD BE | MPLEMENTED AT THAT TIME TO
REMOVE COR TREAT CONTAM NATION. | N ADDI TI ON, DEED RESTRI CTI ONS WOULD BE PLACED ON THE SI TE
PROPERTY TI TLE AND A BAN WOULD BE | MPLEMENTED ON | NSTALLI NG EXTRACTI ON VELLS | N AREAS

I NFLUENCED BY THE CONTAM NATED GROUNDWATER PLUME ( ALTERNATI VE 1B).

THE TI ME ESTI MATED TO REMOVE TCE AND 1, 2- DCE TO ACCEPTABLE ARAR LEVELS | N BOTH ON- AND
OFF-SITE AQU FERS IS 30 YEARS. THE PRESENT WORTH COST OF TH S ALTERNATI VE FOR A 30- YEAR Tl ME
PERI OD | S APPROXI MATELY $5, 216, 000.

ALTERNATI VE 5B - COLLECTI ON OF CONTAM NATED GROUNDWATER W TH 22 EXTRACTI ON WELLS, TREATMENT
BY AIR STRIPPING I N SERI ES W TH BAG FI LTER AND CARBON ADSCRPTI ON

REMEDI AL ALTERNATI VE 5B |'S | DENTI CAL TO REMEDI AL ALTERNATI VE 5A, W TH THE EXCEPTI ON OF THE
TREATMENT METHOD USED. CONTAM NATED GROUNDWATER WOULD BE EXTRACTED FROM ON- AND OFF- SI TE
AQUI FERS AND TREATMENT WOULD CONSI ST OF UV/ CHEM CAL OXI DATION.  REFERRING TO FI GURE 6.4, THE
EXTRACTI ON SCENARI O WOULD CONSI ST OF THE FOLLON NG SEVEN VELLS | NSTALLED ON-SI TE ALONG THE
NORTHERN AND EASTERN BOUNDARI ES, SI X WELLS | NSTALLED OFF- SI TE ALONG THE DOANGRADI ENT BOUNDARY



OF THE SI TE- RELATED CONTAM NATED GROUNDWATER, SI X WELLS | NSTALLED ON-SI TE I N THE AREAS COF
H GHEST CONTAM NANT CONCENTRATI ONS, AND THREE WELLS | NSTALLED OFF-SI TE | N AREAS OF HI GHEST
CONTAM NANT CONCENTRATI ONS.

GROUNDWATER TREATMENT WOULD BE ON-SITE, WTH THE PROCESS CONSI STI NG OF AN Al R STRI PPER TO
REMOVE VOLATI LES (TCE AND 1, 2-DCE). AS EXPLAI NED PREVI QUSLY, SI NCE Al R STRI PPI NG COLUWNS
NORVALLY RAI SE THE PH OF THE GROUNDWATER BEI NG CLEANED, A BAG FI LTER WOULD FOLLOW THE

STRI PPER TO REMOVE PRECI Pl TATES AND PREVENT FCQULI NG OF THE CARBON ADSCRPTION UNI T WH CH WOULD
FOLLOW THE BAG FILTER  THE CARBON ADSCRPTI ON UNI T WOULD BE | NSTALLED FCOR PQLI SH NG TO MEET
FI NAL DI SCHARGE CRI TERIA. DI SCHARCGE PI PI NG WOULD BE | NSTALLED TO PUMP TREATED WATER EI THER
TO ADJACENT SURFACE WATERS CR TO THE POTW VI A A GRAVI TY SEVER

OPERATI ON OF REMEDI AL ALTERNATI VE 5A FOR 30 YEARS WOULD RESULT | N THE REMOVAL COF
APPROXI MATELY 100 PERCENT OF THE MASS OF TCE AND 1, 2-DCE W THI N THE CONTAM NATED BEDROCK
AQUI FERS BOTH ON-SI TE AND OFF-SITE. PCB REMOVAL |S AGAI N ESTI MATED AT LESS THAN ONE PERCENT.

ENVI RONMVENTAL MONI TORI NG WOULD BE REQUI RED DURI NG THE LI FE OF THE TREATMENT PROCESS. BECAUSE
TH' S ALTERNATI VE WOULD RESULT | N PCBS REMAI NING ON- AND OFF- SI TE ABOVE MCLS, CERCLA REQUI RES
THAT TH' S SI TE BE REVI EWED EVERY FI VE YEARS FROM COMMENCEMENT OF REMEDI AL CONSTRUCTION. | F
JUSTI FI ED BY THE REVI EW ADDI TI ONAL REMEDI AL ACTI ONS WOULD BE | MPLEMENTED AT THAT TIME TO
REMOVE OR TREAT CONTAM NATION. I N ADDI TI ON, DEED RESTRI CTI ONS WOULD BE PLACED ON THE SI TE
PROPERTY TI TLE AND A BAN WOULD BE | MPLEMENTED ON | NSTALLI NG EXTRACTI ON VELLS | N AREAS

I NFLUENCED BY THE CONTAM NATED GROUNDWATER PLUME ( ALTERNATI VE 1B).

THE TI ME TO REMOVE TCE AND 1, 2- DCE TO ACCEPTABLE ARAR LEVELS I N ON-SI TE AQU FERS | S ESTI MATED
TO BE 30 YEARS. THE PRESENT WORTH COST OF THI' S ALTERNATI VE FCR A 30- YEAR TIME PERRCD I S
APPROXI MATELY $4, 035, 000.

#CARA COVPARATI VE ANALYSI S OF REMEDI AL ALTERNATI VES

A DETAI LED COVPARATI VE ANALYSI S WAS PERFORVED ON THE 10 REMEDI AL ALTERNATI VES DEVELOPED DURI NG
THE FS AND THE MODI FI CATI ONS SUBM TTED DURI NG THE PUBLI C COMVENT PERI CD USI NG THE NI NE

EVALUATI ON CRI TERI A SET FORTH I N THE NCP. THE ADVANTAGES AND DI SADVANTAGES OF EACH ALTERNATI VE
WERE COVPARED TO | DENTI FY THE ALTERNATI VE W TH THE BEST BALANCE AMONG THESE NI NE CRI TERI A.

THRESHOLD CRI TERI A:
A. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

TH S CRI TERI ON ADDRESSES WHETHER OR NOT AN ALTERNATI VE PROVI DES ADEQUATE PROTECTI ON AND
DESCRI BES HOW Rl SKS ARE ELI M NATED, REDUCED OR CONTROLLED THROUGH TREATMENT AND ENG NEERI NG
OR | NSTI TUTI ONAL CONTRQLS.

PCBS, WH CH HAVE THE CONSI STENTENCY OF HEAVY O L TO WAX AT ROOM TEMPERATURE, ARE BOUND I N THE
MANY FRACTURES AT THE SI TE I N A SEPARATE PHASE FROM THE GROUNDWATER AND CAN MOST LI KELY NOT
BE EXTRACTED FROM THE AQUI FER I N SI GNI FI CANT QUANTI TIES AT THS TIME. IT IS FOR TH S REASON
THAT I T IS MOST LI KELY TECHNI CALLY | NFEASI BLE TO REMOVE PCB CONTAM NATI ON TO LEVELS THAT ARE
PROTECTI VE OF PUBLI C HEALTH AND THE ENVI RONMENT. NONE OF THE REMEDI ES EVALUATED WLL I N ALL
PROBABI LI TY ELI M NATE RI SKS DUE TO PCBS, HONEVER, SEVERAL REDUCE VCOLATILES TO ACCEPTABLE RI SK
LEVELS. THE DI SCUSSI ON WHI CH FOLLOAS FOCUSES ON OVERALL PROTECTI ON OF HUVAN HEALTH AND THE
ENVI RONMVENT FROM THE VOC CONTAM NATI ON AT THE SITE (I.E., TCE AND 1, 2-DCE).

ALTERNATI VES 4A AND 4B AND 5A AND 5B ARE THE MOST DESI RABLE AND ARE ESTI MATED TO REDUCE TCE
AND 1, 2- DCE CONTAM NATI ON BY 100 PERCENT WTH N 30 YEARS. ALTERNATI VES 5A AND 5B, VWH CH



EMPLOY 22 EXTRACTI ON VEELLS ARE A MORE CONSERVATI VE SCENARI O THAN ALTERNATI VES 4A AND 4B W TH
14 EXTRACTION WELLS. IT IS FELT, HONEVER, THAT THE PO NT OF DI M NI SHI NG RETURNS W LL BE
REACHED W TH THE APPROXI MATE NUMBER AND PLACEMENT OF VEELLS | N ALTERNATI VES 4A AND 4B, AFTER
VWH CH THE ADDI TI ONAL WELLS PROPOSED FCOR ALTERNATI VES 5A AND 5B MAY BE EXTRACTI NG A GREAT DEAL
OF CLEAN WATER

ALTERNATI VES 3A AND 3B ARE ESTI MATED TO REMOVE 100 PERCENT OF VOC CONTAM NATION IN ON-SITE
AQUI FERS ONLY, WHI CH WOULD NOT BE CONSI DERED PROTECTI VE SINCE THE SI TE | S SURROUNDED ON
THREE SI DES BY PRI VATE RESI DENCES. WH LE THERE ARE NO RESI DENCES W THI N THE AREA COF

I NFLUENCE OF THE PLUME NOT ON CI TY WATER BESI DES THREE SPRI NGS WHI CH WERE TESTED AND FOUND
TO BE CLEAN, A GREAT PERCENTAGE OF WAYNE COUNTY IS ON WELL WATER, AS ARE NMANY RESI DENCES AS
CLOCSE AS ONE M LE DOMGRADI ENT OF THE SITE. ALTERNATI VES 3A AND 3B TREAT THE ON- AND

OFF- SI TE AQUI FERS AS TWO | NDEPENDENT SYSTEMS, WHEREAS THEY ARE ONE. THE WHOLE SYSTEM MUST
BE REMEDI ATED. FOR THESE REASONS, ALTERNATIVE 3 WAS NOT d VEN FURTHER CONSI DERATI ON.

ALTERNATI VES 2A AND 2B PROVI DE PROTECTI ON FOR BOTH ON- AND COFF- SI TE AQUI FERS, HOWEVER, THEY
ARE ONLY ESTI MATED TO CONTAI N APPROXI MATELY 81 PERCENT OF THE CONTAM NATED GROUNDWATER PLUME.
WTH N THE 81 PERCENT OF THE PLUME CONTAINED, | T IS ESTI MVATED THAT TCE AND 1, 2-DCE WLL BE
REDUCED BY 98 PERCENT I N 20 YEARS. REMAI NI NG CONTAM NATION IS STILL IN EXCESS OF THOSE
LEVELS DEEMED PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT FOR TCE AND 1, 2- DCE BY EPA

ALTERNATI VES 1A AND 1B ARE NOT PROTECTI VE OF PUBLI C HEALTH AND THE ENVI RONMENT BECAUSE THEY
DO NOT ELI M NATE, REDUCE, OR CONTRCL RI SKS BY TREATI NG CONTAM NATI ON I N THE ENVI RONMENT.

REMEDI AL ALTERNATI VES 2B, 3B, 4B, AND 5B (Al R STRI PPI NG BAG FI LTRATI ON AND CARBON ADSCRPTI ON
FOR THE EXTRACTED GROUNDWATER TREATMENT PROCESS) PROVI DE GREATER PROTECTI ON TO HUVAN HEALTH
AND THE ENVI RONMENT THAN REMEDI AL ALTERNATI VES 2A, 3A, 4A, AND 5A (UWV/ CHEM CAL OXI DATI ON FOR
THE EXTRACTED GROUNDWATER TREATMENT PROCESS) SINCE THE RELIABI LI TY OF UV/ CHEM CAL OXI DATI ON
I'S SUSPECT AT LOW FLOW RATES AND SUBJECT TO VARYI NG EFFLUENT WATER QUALI TY PROPORTI ONATE TO
VARYI NG CONCENTRATI ONS OF CONTAM NANTS | N THE | NFLUENT GROUNDWATER

B. COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

TH S CRI TERI ON ADDRESSES WHETHER OR NOT AN ALTERNATI VE WLL MEET ALL ARARS OR PROVI DE GROUNDS
FOR I NVOKI NG A WAl VER.  EACH ALTERNATI VE WAS EVALUATED FOR COWPLI ANCE W TH ARARS, | NCLUDI NG
CHEM CAL- SPECI FI C, ACTI ON- SPECI FI C, AND LOCATI ON- SPECI FI C ARARS. THESE ARARS ARE PRESENTED
IN TABLE 7.1. ARARS ARE BROKEN DOM I N THE TABLE BY FEDERAL AND STATE REGULATI ONS.

STANDARDS SET SPECI FI CALLY FOR DRI NKI NG WATER ARE PRESENTED | N TABLE 7. 2.

BECAUSE OF THE | NFEASI Bl LI TY OF REMOVI NG SUFFI CI ENT AMOUNTS OF PCBS FROM THE AQUI FER FOR
TREATMENT, NONE OF THE ALTERNATI VES ARE ESTI MATED TO COWPLY W TH THE SAFE DRI NKI NG WATER ACT
(SDWA), 40 CFR 141, PR MARY DRI NKI NG WATER STANDARDS FOR PCBS. THE MAXI MUM CONTAM NANT
LEVEL (ML) SET FOR PCBS, WHICH IS .5 UG L, WLL MOST LIKELY NOT BE ATTAI NED BY ANY OF THE
ALTERNATI VES.

ALTERNATI VES 4A AND 4B AND 5A AND 5B COWPLY W TH ALL REGULATI ONS BESI DES THE MCL FOR PCBS.

ALTERNATI VES 3A AND 3B DO NOT' COWPLY W TH FEDERAL MCLS FOR TCE AND 1, 2-DCE I N OFF-SI TE
AQUI FERS. LI KEW SE, THESE TWD ALTERNATI VES DO NOT COWPLY W TH MCLS ESTABLI SHED BY THE
TENNESSEE DEPARTMENT OF ENVI RONMENT AND CONSERVATI ON ( TDEC) FOR TCE I N OFF- SI TE AQUI FERS.
ALTERNATI VES 2A AND 2B DO NOT COWPLY W TH THESE STANDARDS FOR ON- OR OFF- SI TE AQUI FERS.

ALTERNATI VES 1A AND 1B DO NOT COWPLY W TH ANY FEDERAL OR STATE DRI NKI NG WATER STANDARDS FCR
PCBS, TCE, AND 1, 2- DCE.



ALTERNATI VES 2B, 3B, 4B, AND 5B COWPLY W TH ARARS FOR TREATED DI SCHARGE EFFLUENT
REQUI REMENTS, WHEREAS ALTERNATI VES 2A, 3A, 4A, AND 5A MAY NOT COWPLY W TH THESE REQUI REMENTS
DUE TO VARYI NG EFFLUENT QUALI TY.

LAND DI SPCSAL RESTRI CTIONS ("LDRS') AS SET FORTH I N THE REGULATI ONS PROMULGATED PURSUANT TO
RCRA (40 CFR PART 268) MAY BE APPLI CABLE TO THE RESI DUALS OF THE GROUNDWATER TREATMENT

FACI LI TY, SPECIFI CALLY THE BAG FI LTERS BETWEEN THE Al R STRI PPER AND THE CARBON ADSORPTI ON
UNIT. |IT WLL PROBABLY BE PCSSI BLE TO REGENERATE SPENT CARBON FROM THE TREATMENT PROCESS FOR
REUSE.

ALL OF THE REMEDI AL ALTERNATI VES COWPLY W TH CLEAN Al R ACT ARARS FOR Al R EM SSI ONS.
PRI VARY BALANCI NG CRI TERI A:
C. LONG TERM EFFECTI VENESS AND PERNMANENCE

TH S REFERS TO THE ABILITY COF AN ALTERNATI VE TO MAI NTAI N RELI ABLE PROTECTI ON OF HUVAN HEALTH
AND THE ENVI RONMVENT, OVER Tl ME, ONCE CLEANUP OBJECTI VES HAVE BEEN MET. THE ONLY RI SK SCENARI O
CONSI DERED HARMFUL TO HUVAN HEALTH AND THE ENVI RONMENT | DENTI FI ED BY THE PUBLI C HEALTH
ASSESSMENT | S POTENTI AL | NGESTI ON, SHONERI NG AND BATHI NG W TH CONTAM NATED GROUNDWATER.

VWH LE NONE OF THE ALTERNATI VES MAY OFFER EFFECTI VE SCLUTIONS | N THE LONG TERM (OR EVEN THE
SHORT TERM FOR PCBS, ALTERNATI VES 4A AND 4B AND 5A AND 5B OFFER THE GREATEST DEGREE OF

LONG TERM EFFECTI VENESS | N THAT THEY ARE ESTI MATED TO REMOVE APPROXI MATELY 100 PERCENT OF TCE
AND 1, 2-DCE | N BOTH ON- AND OFF- SITE AQUI FERS. THUS, THE POTENTI AL FOR | NGESTI ON OF AND
CONTACT W TH THESE VOCS WOULD BE M NI M ZED BY REMOVI NG THEM W TH TREATMENT.

ALTERNATI VES 3A AND 3B AND 2A AND 2B CAN BE CONSI DERED PARTI AL FOR LONG TERM EFFECTI VENESS
AND PERVANENCE SI NCE 3A AND 3B DO NOT' REMEDI ATE TCE AND 1, 2-DCE | N OFF-SI TE AQUI FERS AND 2A
AND 2B ONLY PARTI ALLY CONTAI N THE CONTAM NATED GROUNDWATER PLUME (BY 81 PERCENT), REDUCI NG
LEVELS OF THESE TWD CONTAM NANTS BY 98 PERCENT W THI N THE CONTAI NED ZONE ONLY (NOT AN
ADEQUATE REDUCTI ON FOR PROTECTI ON OF HUVAN HEALTH). LONG TERM EFFECTI VENESS AND PERVANENCE
FOR ALTERNATI VES 1A AND 1B |'S CONSI DERED NEGLI G BLE SI NCE THERE |I'S NO REDUCTI ON | N

CONTAM NATI ON BY TREATMENT.

ALTERNATI VES 2B, 3B, 4B, AND 5B (AIR STRI PPI NG BAG FI LTRATI ON, CARBON ADSORPTI ON FOR
EXTRACTED GROUNDWATER TREATMENT) PROVI DE GREATER LONG TERM EFFECTI VENESS AND PERVANENCE THAN
ALTERNATI VES 2A, 3A, 4A, AND 5A (UV/ CHEM CAL OXI DATI ON FOR EXTRACTED GROUNDWATER TREATMENT)
SINCE THE RELI ABI LI TY OF UV/ CHEM CAL OXI DATI ON | S SUSPECT AT LOW FLOW RATES AND SUBJECT TO
VARYI NG EFFLUENT WATER QUALI TY PRCPCRTI ONATE TO VARYI NG | NFLUENT CONCENTRATI ONS.

D. REDUCTION CF TOXICI TY, MOBILITY OR VOLUME THROUGH TREATMENT

TH S IS THE ANTI Cl PATED PERFOCRVANCE OF THE TREATMENT TECHNOLOG ES AN ALTERNATI VE MAY EMPLOY.
THE DEGREE OF REDUCTION OF TOXICI TY, MOBILITY OR VOLUME THROUGH TREATMENT VARI ES DEPENDI NG ON
THE METHODS OF GROUNDWATER EXTRACTI ON AND TREATMENT EMPLOYED.

THE NEGATI VE MOVEMENT OF GROUNDWATER CAUSED BY THE EXTRACTI ON PUVPI NG FOR EACH WELL WLL ACT
TO PREVENT CONTAM NATI ON FROM SPREADI NG FURTHER I N THE VERTI CAL OR HORI ZONTAL DI RECTION. THE
EXTRACTI ON WELL SCENARI OS5 PRESENTED FOR THE 5, 4,3, AND 2 ALTERNATI VES WLL CONTAIN MOBILITY
OF THE CONTAM NANT PLUME I N THI S ORDER OF EFFECTI VENESS, RESPECTI VELY.

ALTERNATI VES 2B, 3B, 4B, AND 5B UTILIZE Al R STRI PPI NG BAG FI LTRATI O\, AND CARBON ADSCRPTI ON
AS THE TREATMENT PROCESS FOR EXTRACTED GROUNDWATER, THUS REDUCI NG TOXI CI TY, MOBI LI TY AND
VOLUME OF CONTAM NANTS | N THE TREATED GROUNDWATER. THI S COMVBI NATI ON OF TREATMENT



TECHNOLOG ES PROVI DES A RELI ABLE TREATMENT PROCESS, ADAPTABLE TO VARYI NG CONCENTRATI ONS CF
CONTAM NANTS |I'N THE | NFLUENT GROUNDWATER. I N ADDI TI ON, THE TYPI CAL CONFI GURATI ON OF TWO
CARBON ADSCRPTI ON UNI TS | NSTALLED I N SERI ES PROVI DES ADDI Tl ONAL TREATMENT ASSURANCE | N THE
EVENT OF CONTAM NANT BREAKTHROUGH IN THE FI RST CARBON ADSCRPTI ON UNI T.

ALTERNATI VES 2A, 3A, 4A, AND 5A UTI LI ZE U/ CHEM CAL OXI DATI ON AS THE PRI MARY TREATMENT
PROCESS FOR THE EXTRACTED GROUNDWATER, REDUCI NG THE TOXICI TY, MOBILITY, AND VOLUVE OF
CONTAM NANTS BY CONVERTI NG THEM TO CARBON DI OXI DE AND WATER. HOWEVER, THE RELI ABI LI TY OF
UV/ CHEM CAL OXI DATI ON TREATMENT | S SUSPECT AT LOW FLOW RATES AND SUBJECT TO VARYI NG EFFLUENT
WATER QUALI TY PROPORTI ONATE TO VARYI NG CONCENTRATI ONS OF CONTAM NANTS | N | NFLUENT
GROUNDWATER

E. SHORT- TERM EFFECTI VENESS

TH' S I N\VOLVES THE PERI CD CF TI ME REQUI RED TO ACHI EVE PROTECTI ON AND ANY ADVERSE | MPACTS ON
HUVAN HEALTH AND THE ENVI RONMVENT THAT MAY BE PCSED DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON
PERI OD UNTI L CLEANUP OBJECTI VES ARE ACHI EVED. THE FOLLOW NG FACTCORS WERE USED TO EVALUATE
THE SHORT- TERM EFFECTI VENESS OF EACH ALTERNATI VE: PROTECTI ON OF THE COVMUNI TY DURI NG REMEDI AL
ACTI ONS, PROTECTI ON OF WORKERS DURI NG REMEDI AL ACTI ONS, ENVI RONMENTAL | MPACTS FROM

| MPLEMENTATI ON OF ALTERNATI VES, AND THE TI ME UNTIL REMEDI AL ACTI ON CBJECTI VES ARE MET.

W TH RESPECT TO PROTECTI ON OF THE COMMUNI TY, ALTERNATIVES 2 - 5 WLL NOT POCSE ADDI TI ONAL RI SK
TO THE COWUNI TY ALTHOUGH THERE MAY BE SLI GHT | NCONVENI ENCES | N SOVE CASES. LI KEW SE,
ALTERNATI VES 1A AND 1B POSE NO ADDI TI ONAL RI SK TO THE COVMWMUNI TY OVER WHAT ALREADY EXI STS.

ALTERNATI VES 2B, 3B, 4B AND 5B ARE MORE EFFECTI VE AND PROTECTI VE OF THE COMUNITY I N THE
SHORT- TERM THAN ALTERNATI VES 2A, 3A, 4A AND 5A, RESPECTI VELY, SINCE THE Al R STRI PPI NG BAG

FI LTRATI ON AND CARBON ADSORPTI ON TREATMENT PRCCESS | S MORE RELI ABLE AND ADAPTABLE TO LOW FLOW
RATES AND VARYI NG CONCENTRATI ONS OF CONTAM NANTS | N THE | NFLUENT GRCOUNDWATER

RI SKS TO WORKERS DURI NG REMEDI AL ACTI ON | N ALTERNATI VES 1A AND 1B THRQUGH 5A AND 5B CAN BE
CONTROLLED W TH SAFE WORKI NG PRACTI CES. ALTERNATI VES 2A AND 2B THROUGH 5A AND 5B MAY EXPCSE
WORKERS TO TCE AND 1, 2- DCE VOLATI LI ZATI ON WHEN EXTRACTI ON WELLS ARE | NSTALLED BUT LEVELS
SHOULD BE W TH N APPLI CABLE PELS AND TLVS.

W TH RESPECT TO ENVI RONMENTAL | MPACTS, THE WELL PLACEMENT SCENARI OS5 FOR THE ALTERNATI VES 5,
4, 3, AND 2 WLL HALT M GRATI ON OF CONTAM NATED GROUNDWATER AND TREAT IT IN TH S ORDER CF
EFFECTI VENESS, RESPECTI VELY. ALTERNATIVES 1A AND 1B WLL ALLOW FOR CONTI NUED M GRATI ON CF
CONTAM NATED GROUNDWATER FROM THE SI TE, AS THEY | NCLUDE NO ACTI ONS FOR CCOLLECTI ON AND
TREATMENT.

EVALUATI ON COF THE TI ME UNTI L PROTECTI ON | S ACH EVED REVEALS THE FOLLOW NG ESTI MATES:

ALTERNATI VES 5A AND 5B ACHI EVE PROTECTI ON FROM VOCS I N 30 YEARS. ALTERNATI VES 4A AND 4B

ACHI EVE THE SAME DEGREE OF PROTECTI ON AS THE #5 ALTERNATI VES IN 30 YEARS. THE ALTERNATI VES 2
AND 3 ONLY ACH EVE PARTI AL PROTECTI ON FROM VOCS I N 20 AND 60 YEARS, RESPECTI VELY.

ALTERNATI VES 1A AND 1B WLL NOT ACH EVE PROTECTI ON FOR VOCS. AS STATED PREVI QUSLY,

PROTECTI ON FROM PCBS | S EXPECTED TO BE M NI MAL, AT BEST.

F. | MPLEMENTABI LI TY

TH S 1S THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY OF AN ALTERNATI VE, | NCLUDI NG THE
AVAI LABI LI TY OF GOODS AND SERVI CES NEEDED TO | MPLEMENT THE SCLUTI ON.



THE ALTERNATI VES 1 THROUGH 5, TECHNI CALLY AND ADM NI STRATI VELY, WLL BE FEASIBLE. REQU RED
SERVI CES AND MATERI ALS GENERALLY ARE AVAI LABLE, AND THE TECHNOLOQ ES USED FOR ALL

ALTERNATI VES RELY ON STANDARDI ZED CONSTRUCTI ON METHODS AND DEMONSTRATED TECHNOLOG ES.
HOMNEVER, WHERE LOW FLOW RATES AND VARYI NG | NFLUENT CONCENTRATI ONS EXI ST, I T WLL BE MORE

SI MPLE TO | MPLEMENT EFFECTI VE TREATMENT OF THE CONTAM NATED GROUNDWATER FOR THE ALTERNATI VES
I N\VOLVI NG Al R STRI PPI NG, BAG FI LTRATI ON AND CARBON ADSCRPTI ON, AS UV/ CHEM CAL OXI DATI ON
CONTAM NANT REDUCTI ON EFFI Cl ENCI ES ARE SUSPECT UNDER THESE CONDI Tl ONS.

ALTERNATI VES 1A AND 1B WOULD BE THE MOST | MPLEMENTABLE, AS THEY | NVOLVE NO AND VERY FEW
REMEDI AL ACTI VI TI ES, RESPECTI VELY. ALTERNATI VES 3A AND 3B WOULD BE CONS|I DERED THE SECOND SET
MOST EASILY | MPLEMENTED SINCE TH S WELL EXTRACTI ON SCENARI O | NVOLVES NO COFF- SI TE VEELLS. THE
ALTERNATI VES 2, 4 AND 5 WLL REQUI RE ACCESS AGREEMENTS FCOR THE | NSTALLATI ON, OPERATI ON AND
MAI NTENANCE OF THE OFF- SI TE EXTRACTI ON VELLS AND ASSCCI ATED PI PI NG AND ELECTRI CAL SYSTENMS.

SI NCE ALTERNATI VES 2A AND 2B REQUI RE ONLY ONE OFF- SI TE EXTRACTI ON VEELL ( COMPARED TO SI X AND
N NE OFF- SI TE EXTRACTI ON WELLS FOR THE ALTERNATI VES 4 AND 5, RESPECTI VELY), ALTERNATIVES 2A
AND 2B MAY BE SLI GHTLY MORE ADAPTABLE TO SECUREMENT OF OFF- SI TE ACCESS AGREEMENTS THAN 4A
AND 4B AND 5A AND 5B, DEPENDI NG ON LOCATI ON OF OBJECTS AND STRUCTURES | N THE NEI GHBORHOCD AND
THE RESI DENTS' W LLI NGNESS TO HAVE WELLS PLACED ON THEI R PRCPERTY.

G CosT
COST | NCLUDES CAPI TAL COSTS, AS VEELL AS OPERATI ON AND MAI NTENANCE COSTS AND |'S PRESENTED | N

PRESENT VALUE. TH S EVALUATI ON EXAM NES THE ESTI MATED COSTS FCR | MPLEMENTI NG THE REMEDI AL
ALTERNATI VES. THE ESTI MATED PRESENT WORTH VALUE OF EACH ALTERNATIVE | S AS FOLLOWE:

ALTERNATI VE 1A $0

ALTERNATI VE 1B $710, 000
ALTERNATI VE 2A $2, 565, 000
ALTERNATI VE 2B $2, 113, 000
ALTERNATI VE 3A $2, 858, 000
ALTERNATI VE 3B $2, 362, 000
ALTERNATI VE 4A $3, 860, 000 (*)
ALTERNATI VE 4B $3, 005, 000
ALTERNATI VE 5A $5, 216, 000
ALTERNATI VE 5B $4, 035, 000

(*) SEE SECTION X OF TH S DOCUMENT.

MODI FYI NG CRI TER! A:
H STATE ACCEPTANCE
TH' S | NDI CATES WHETHER, BASED ON REVI EWCOF THE R REPCRT, FS REPORT, AND PROPCSED PLAN, US
EPA AND TDEC AGREE ON THE PREFERRED ALTERNATI VE. EPA AND TDHE ARE I N AGREEMENT ON THE
SELECTED ALTERNATI VE. PLEASE REFER TO APPENDI X B WHI CH CONTAI NS A LETTER OF CONCURRENCE FROM
TDHE.

I. COMMUNI TY ACCEPTANCE



TH' S | NDI CATES THE PUBLI C SUPPORT OF A G VEN ALTERNATIVE. TH'S CRITERION | S ADDRESSED I N THE
RESPONSI VENESS SUMVARY, SECTION 10, OF THI S DOCUMENT. THE COMMUNI TY ACCEPTS THE SELECTED
REMEDY.

#SLR SELECTED REMEDY
THE RESULTS OF THE RI/FS SHOW THAT ELEVATED CONCENTRATI ONS OF THE THREE SI TE- RELATED

CONTAM NANTS EXI ST | N GROUNDWATER BENEATH AND HYDRAULI CALLY DOANGRADI ENT OF THE SI TE.
SPECI FI CALLY, THESE CONTAM NANTS WERE DETECTED UP TO THE FOLLOW NG CONCENTRATI ONS:

PCBS: 100, 000 PARTS PER BI LLI ON ( PPB)
TCE: 250, 000 PPB
1, 2- DCE: 36, 000 PPB

BASED UPON CONSI DERATI ON OF THE REQUI REMENTS OF CERCLA, THE DETAI LED ANALYSI S OF THE

ALTERNATI VES, AND PUBLI C COMMENTS, BOTH EPA AND TDEC HAVE SELECTED ALTERNATI VE 4B, WH CH

I NVOLVES | NSTALLI NG APPROXI MATELY 14 GROUNDWATER EXTRACTI ON VELLS IN A PHASED APPROACH AND

PUWPI NG COLLECTED WATER TO TREATMENT ON-SI TE. TREATMENT OF CONTAM NATED GROUNDWATER W LL BE
ACCOWPLI SHED BY PASSI NG | T THROUGH THE TREATMENT PROCESS SHOM IN FI GURE 8.1 AND WLL EXTEND
BEYOND THE PO NTS OF COVPLI ANCE AT SI TE BOUNDARI ES TO APPROXI MATELY 450 FEET NORTH OF THE SI TE
AND 300 FEET EAST OF THE SI TE WHERE CONTAM NATED GROUNDWATER |'S ESTI MATED TO HAVE M GRATED TQ

| F CONTAM NATI ON HAS M GRATED PAST THESE PO NTS, | T WLL BE REMEDI ATED AS FAR QUT AS I T IS FOUND
TO OCCUR.  AFTER BEI NG PASSED THROUGH AN Al R STRI PPER FCR REMOVAL OF THE VOLATI LE COVPONENTS,
GROUNDWATER W LL BE PASSED THROUGH A BAG FI LTER FOR REMOVAL OF SOLI DS AND PRECI PI TATES, FOLLOWED
BY A CARBON ADSORPTI ON COLUWN FOR REMOVI NG REMAI NI NG CONTAM NANTS.

TREATED GROUNDWATER W LL EI THER BE DI SCHARGED TO THE GREEN RI VER OR THE LOCAL WATER TREATMENT
PLANT AFTER EXI TING THE SYSTEM SHOULD THE GREEN Rl VER BE CHOSEN AS THE DI SCHARGE OPTI ON, THE
FOLLON NG LIM TS SHALL APPLY TO DI SCHARGE, BASED UPON THE EPA AMBI ENT WATER QUALI TY CRI TERI A FOR
PCBS, TCE AND 1, 2- DCE ( EPA 440/ 5-80-068, EPA 440/ 5-80-077, AND EPA 440/ 5-80-041, RESPECTI VELY,
ALL PROMULGATED | N OCTOBER, 1980.) THESE NATI ONAL POLLUTANT DI SCHARGE ELI M NATI ON SYSTEM ( NPDES)
LEVELS HAVE BEEN ADOPTED FOR THE TENNESSEE WATER QUALI TY CRI TERI A AND ARE REGULATED BY THE STATE
OF TENNESSEE.

PCBS: .2 UG L (MAXI MUM ALLOWABLE CONCENTRATI ON | N ONE DAY)
.014 UG L (FOR CONTI NUOUS DI SCHARGE)
7.9 X (10-4) UG L ( ALLOWABLE CONCENTRATI ON | N THE GREEN RI VER
FOR EATI NG FI SH AND DRI NKI NG RI VER WATER
SINCE THI'S | S POSSI BLE AS PER SECTION V OF
TH' S DOCUMENT. )

TCE: NO DI SCHARGE Pl PE EFFLUENT CONCENTRATI ONS PROVULGATED.
2.7 UG L ( ALLOWABLE CONCENTRATI ON | N THE GREEN Rl VER FCR EATI NG FI SH AND
DRI NKI NG Rl VER WATER SINCE THI'S |'S POSSI BLE AS PER SECTION V OF
TH' S DOCUMENT. )
1,2-DCE: 3,030 UG L ( MAXI MUM CONCENTRATI ON ALLOMABLE | N ONE DAY)
303 UL (FOR CONTI NUOUS DI SCHARGE)
.057 UG L (ALLOWABLE CONCENTRATI ON | N THE GREEN R VER FCR
EATI NG FI SH AND DRI NKI NG Rl VER WATER SINCE THIS IS
POSSI BLE AS PER SECTION V OF TH S DOCUMENT. )

THESE LIM TS WLL BE STATED I N AN OPERATI ON AND MAI NTENANCE PLAN FOR THE TREATMENT SYSTEM VWH CH
W LL BE APPROVED BY EPA PRI CR TO COMVENCI NG TREATMENT.  ANY SURFACE WATER DI SCHARCE W LL BE
REQUI RED TO MEET NPDES LI M TS THAT ARE REGULATED BY THE STATE OF TENNESSEE. DI SCHARGE W LL NOT



REQUI RE AN NPDES PERM T SI NCE THE SI TE ABUTS THE GREEN RI VER, THEREFORE, CLASSI FYI NG DI SCHARCGE
AS ON-SITE (I.E., COVWPLI ANCE REQU RED ONLY W TH SUBSTANTI VE REQUI REMENTS) .

THE Al R STRI PPER WLL BE MONI TORED REGULARLY, ON A FREQUENCY APPROVED BY EPA I N THE WATER
TREATMENT PLANT O8M PLAN PRI CR TO START-UP, TO I NSURE THAT LEVELS OF TCE AND 1, 2- DCE EXI TI NG THE
STACK TO THE ATMOSPHERE ARE COVPLI ANT WTH THE CLEAN Al R ACT, WH CH ALLOAS NO MORE THAN TWD TONS
PER YEAR TOTAL OF THESE CONTAM NANTS TO BE EM TTED FROM THI S DEVI CE. SHOULD | T BE DETERM NED,
BASED ON MONI TORI NG THAT LEVELS OF CONTAM NANTS EXI TI NG THE STACK WLL EXCEED ALLOMBLE LIM TS
FOR THE AIR MEDI A, CONTROL EQUI PMENT, SUCH AS A CARBON BED, WLL BE PLACED ON THE STACK TO
REDUCE THESE EM SSI ONS.

THE EXTRACTI ON VELL LAYQUT FOR THE SELECTED REMEDY IS SHOM IN FI GURES 6.3 AND 6.4. IN TIALLY,
FI VE WELLS WLL BE | NSTALLED I N "HOT SPOTS' COF CONTAM NATION.  AFTER ONE YEAR OF EXTRACTI ON AND
MONI TORI NG NI NE MORE VEELLS WLL BE I NSTALLED AT THE QUTER EDGE OF THE CONTAM NATED PLUME FOR
CONTAI NVENT AND ADDI TI ONAL REMOVAL.  THESE WELLS ARE EXPECTED TO CONTAI N CONTAM NATED
GROUNDWATER FROM MOVI NG FURTHER TOMRDS RESI DENTI AL USE ( APPROXI MATELY ONE M LE AWAY) AS WELL AS
REMOVI NG | T FOR TREATMENT. MONI TORI NG AFTER THE EXTRACTI ON SYSTEM IS I N PLACE MAY SHOW THE NEED
TO MOVE EXI STI NG EXTRACTI ON PO NTS OR ADD NEW ONES FOR MORE EFFECTI VE REMOVAL OF CONTAM NATED
GROUNDWATER. I T I'S PRESENTLY ESTI MATED THAT THE TI ME TO REMOVE APPROXI MATELY 100 PERCENT OF THE
VOCS WLL BE 30 YEARS.

THE SELECTED REMEDY | NCLUDES THE FOLLOW NG ANCI LLARY ACTI VI Tl ES:

* I NVESTI GATI ONS TO BETTER DETERM NE THE NORTHERN EXTENT OF OFF- SI TE GROUNDWATER
CONTAM NATI ON.

« | NVESTI GATI ONS TO DETERM NE POSSI BLE | MPACTS TO COLD WATER CREEK. (SEE PAGE 4-4 OF TH' S
DOCUMENT. )

e I NSTI TUTI ONAL CONTROLS AND MONI TORI NG
AN EFFECTI VENESS MONI TORI NG PROGRAM

REFERRI NG TO TABLE 7.2, ALL THREE SI TE- RELATED CONTAM NANTS HAVE NAXI MUM CONTAM NANT LEVELS
(MCLS) AS PROMULGATED UNDER THE SAFE DRI NKI NG WATER ACT (40 CFR 141, 143). THE MCLS FOR TCE, C'S
AND TRANS 1, 2-DCE ARE 5 PPB, 70 PPB, AND 100 PPB, RESPECTI VELY AND WLL BE USED AS THE

REMEDI ATI ON LEVELS FOR THESE CONTAM NANTS W THI N AND BEYOND THE PO NTS CF COWPLI ANCE AT THE SITE
BOUNDARI ES. GROUNDWATER PUMPI NG AND TREATMENT W LL CONTI NUE UNTI L THESE LEVELS ARE ACHI EVED.
PRESENTLY, IT IS ESTI MATED THAT 100 PERCENT OF THE TCE AND CI'S AND TRANS 1, 2- DCE WLL BE REMOVED
I N APPROXI MATELY 30 YEARS. THE PRESENT VALUE COST OF TH S REMEDY | S ESTI MATED AT $3, 005, 000.
DESI GN CONSI DERATI ONS TO | NSURE THAT THE DESI GN OF THE SYSTEM I S OPTI M ZED, MODI FI CATI ONS MAY BE
CONSI DERED PRI OR TO | NVOKI NG CONTI NGENCY MEASURES. ANY OR ALL OF THE BELOW MAY BE EMPLOYED.

A. AT INDI VIDUAL VELLS WHERE CLEANUP GOALS HAVE BEEN ATTAI NED, PUWVPI NG MAY BE DI SCONTI NUED;
B. ALTERNATI VE PUWPI NG AT VELLS TO ELI M NATE STAGNATI ON PQ NTS;

C. PULSE PUWPI NG TO ALLOW AQUI FER EQUI LI BRATI ON AND TO ALLOW ADSCRBED CONTAM NANTS TO
PARTI TI ON | NTO GROUND WATER;

D. | NSTALLATI ON OF ADDI TI ONAL EXTRACTI ON VEELLS TO FACI LI TATE OR ACCELERATE CLEANUP CF THE
CONTAM NANT PLUME;

CONTI NGENCY MEASURES



DUE TO THE MANY FRACTURES I N THE ROCK BENEATH THE SI TE AND PCBS BEI NG | N SEPARATE PHASES | N
THESE CRACKS, PCBS MAY BE RESI STANT TO REMOVAL BY PUWPING. (THE MCL FOR PCBS IS .5 PPB.) IT IS
THECORI ZED THAT PCBS, TCE, AND 1, 2- DCE MAY CO EXI ST AS DENSE NON- AQUEQUS PHASE LI QUI DS ( DNAPLS) .
IF IT IS DETERM NED, ON THE BASIS OF THE PRECEDI NG MCL CRITERI A I N TABLE 7.2 AND SYSTEM
PERFORVANCE DATA, THAT CERTAI N PORTI ONS OF THE AQUI FER CANNOT BE RESTORED TO THEI R BENEFI Cl AL
USE FOR ANY CR ALL OF THE SI TE- RELATED CONTAM NANTS, ALL OF THE FOLLOW NG MEASURES | NVOLVI NG
LONG TERM MANAGEMENT MAY OCCUR, FOR AN | NDEFI NI TE PERIGD OF TI ME, AS A MXDI FI CATI ON OF THE

EXI STI NG SYSTEM

A, ENA NEERI NG CONTRCLS SUCH AS PHYSI CAL BARRI ERS, OR LONG TERM GRADI ENT CONTRCL PROVI DED BY
LOWLEVEL PUWPI NG AS CONTAI NVENT MEASURES;

B. CHEM CAL SPECI FI C ARARS WLL BE WAl VED FOR THE CLEANUP CF THOSE PORTI ONS OF THE AQUI FER
BASED ON THE TECHN CAL | MPRACTI CABI LI TY OF ACH EVI NG FURTHER CONTAM NANT REDUCTI ON;

C. I NSTI TUTI ONAL CONTROLS W LL BE PROVI DEDY MAI NTAI NED TO RESTRI CT ACCESS TO THOSE PORTI ONS OF
THE AQUI FER WHI CH REVAI N ABOVE REMEDI ATI ON GOALS FOR PCBS OR ANY OF THE SI TE- RELATED
CONTAM NANTS;

D. CONTI NUED MONI TORI NG OF SPECI FI C VIEELLS; AND
E. PER ODI C REEVALUATI ON OF REMEDI AL TECHNOLOG ES FOR GROUNDWATER RESTORATI ON.

THE DECI SION TO | NVOKE ANY OR ALL OF THESE MEASURES MAY BE MADE DURI NG A PERI CDI C REVI EW OF THE
REMEDI AL ACTI ON, WHI CH WLL OCCUR | N ACCORDANCE W TH CERCLA SECTION 121 (C), WH CH SPECI FI ES
THAT A FORVAL REVI EW BE CONDUCTED AT LEAST EVERY FI VE YEARS FOR SI TES W TH CONTAM NANTS

REMAI NI NG ABOVE HEALTH BASED LEVELS. [|F ANY OR ALL OF THESE MEASURES ARE DETERM NED TO BE
NECESSARY, AN EXPLANATI ON OF SI GNI FI CANT DI FFERENCES (ESD), OR A RCD AVENDMENT W LL BE | SSUED TO
DOCUMENT THESE MEASURES AND | NFORM THE PUBLI C.

#STD  STATUTORY DETERM NATI ONS

UNDER | TS LEGAL AUTHORI TIES, EPA' S PRI MARY RESPONSI BI LI TY AT SUPERFUND S| TES |'S TO UNDERTAKE
REMEDI AL ACTI ONS THAT ACH EVE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT. | N

ADDI TI ON, SECTI ON 121 OF CERCLA ESTABLI SHES SEVERAL OTHER STATUTORY REQUI REMENTS AND
PREFERENCES. THESE SPECI FY THAT WHEN COVPLETE, THE SELECTED REMEDI AL ACTI ON FOR THI'S SI TE MUST
COVPLY W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE ENVI RONVENTAL STANDARDS ESTABLI SHED UNDER
FEDERAL AND STATE ENVI RONVENTAL LAWS UNLESS A STATUTORY WA VER |'S JUSTIFIED. THE SELECTED
REMEDY MUST ALSO BE COST EFFECTI VE AND UTI LI ZE PERVMANENT SOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE. FINALLY, THE
STATUTE | NCLUDES A PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT THAT PERMANENTLY AND

SI GNI FI CANTLY REDUCE THE VOLUVE, TOXI CI TY, OR MOBILITY OF HAZARDOUS WASTES AS THEI R

PRI NCI PAL ELEMENT. THE FOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED REMEDY MEETS THESE STATUTORY
REQUI REMVENTS.

A. PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY PROTECTS HUVAN HEALTH AND THE ENVI RONMVENT THROUGH EXTRACTI ON AND
TREATMENT OF CONTAM NANTS | N GROUNDWATER.  ALL CONTAM NANTS REMOVED FROM THE AQUI FER WLL BE
PERVANENTLY TAKEN QUT. VOLATI LE CONTAM NANTS DI SSOLVED | N THE GROUNDWATER W LL BE TRANSFERRED
TO THE GASEQUS PHASE IN THE AIR STRIPPER AND WLL EXIT THE AIR STR PPER FOR RELEASE | NTO THE
ATMOSPHERE AT CONCENTRATI ONS NOT ESTI MATED TO BE HARMFUL TO HUVAN HEALTH.  SI NCE VOLATI LE
CONTAM NANTS HAVE BEEN FOUND TO BE M GRATI NG FROM THE SI TE AT A GREATER SPEED THAN THE PCBS,
AR STRI PPI NG WLL PROTECT PCPULATI ONS USI NG VELL WATER DOWNGRADI ENT OF THE SI TE FROM THESE



CONTAM NANTS.

VWH LE THEI R PHYSI CAL PROPERTI ES RENDER PCBS DI FFI CULT TO REMOVE TO ACCEPTABLE HEALTH BASED
LEVELS, PCBS WLL BE REMOVED AND TREATED TO THE MAXI MUM TECHNI CALLY PCSSI BLE EXTENT. PCBS
EXTRACTED FROM THE AQUI FER PORES OF THE CARBON ADSORPTION UNIT. REMOVAL OF THE VOLATI LES
COMBI NED W TH THE TENDENCY THAT PCBS ALREADY HAVE TO MOVE VERY SLOALY WLL | NSURE THAT PCBS
DO NOT MOVE APPRECI ABLY FROM THE SITE. ALL THREE S| GNATURE CONTAM NANTS W LL BE KEPT FROM
M GRATI NG FARTHER BY THE CONTAI NI NG ACTI ON OF THE PUMPS.

I NSTI TUTI ONAL CONTROLS AND MONI TORI NG W LL | NSURE THAT THE PUBLI C IS NOT AFFECTED BY

S| TE- RELATED CONTAM NANTS AT A FUTURE TIME. THE COLD WATER CREEK W LL BE TESTED TO | NSURE
THAT TH' S TRI BUTARY DCES NOT CONTAI N CONCENTRATI ONS OF THE SI GNATURE CONTAM NANTS WH CH ARE
DETRI MENTAL TO HUVAN HEALTH OR THE ENVI RONMVENT.

| MPLEMENTATI ON OF ALTERNATI VE 4B WLL NOT POSE ANY UNACCEPTABLE SHORT- TERM Rl SKS OR
CRCSS- MEDI A | MPACTS TO THE SI TE, THE WORKERS, OR THE COVMMUNI TY.  NO ENVI RONMENTAL | MPACTS
HAVE BEEN | DENTI FI ED FOR THE SI TE.

B. ATTAI NVENT OF APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS COF ENVI RONVENTAL LAWS
THE SELECTED REMEDY OF EXTRACTI ON, ON-SI TE TREATMENT, AND DI SCHARGE OF TREATED EFFLUENT TO
El THER THE GREEN R VER OR THE LOCAL WATER TREATMENT PLANT WLL COWPLY WTH ALL APPLI CABLE OR
RELEVANT AND APPROPRI ATE CHEM CAL, ACTI ON, AND LOCATI ON- SPECI FI C REQUI REMENTS (ARARS). THE
ARARS ARE PRESENTED BELOW

ACTI ON SPECI FI C ARARS:

A CLEAN WATER ACT (40 CFR PART 122)

B. TENNESSEE WATER QUALI TY CONTROL ACT, TN CCDE 69- 3- 104
C. NATI ONAL PRETREATMENT STANDARDS (40 CFR PART 403)

D. CLEAN Al R ACT (40 CFR PARTS 50-62)

E. RCRA (40 CFR PARTS 262 - 264)

CHEM CAL SPECI FI C ARARS:

A SAFE DRI NKI NG WATER ACT (40 CFR PARTS 141 AND 143)
B. EPA AMBI ENT WATER QUALI TY CRI TERI A (EPA 440/ 5-80-068, 077, 041)
C TENNESSEE WATER QUALI TY CRI TERI A (1200- 4)

RCRA LDRS ARE GENERALLY NOT APPLI CABLE TO THE GROUNDWATER EXTRACTI ON AND TREATMENT PROCESS;
HOMNEVER, SHCOULD LEVELS I N THE WASTE RESI DUALS | N THE BAG FI LTERS FROM THE TREATMENT PROCESS
EXCEED ALLOMBLE STANDARDS, BAG FILTERS WLL BE DI SPOSED OF | N ACCORDANCE W TH LDRS.

OTHER CRI TERI A TO BE CONSI DERED:

AN AGREEMENT SHALL BE REACHED IN THE FUTURE BETWEEN EPA AND THE CI TY OF WAYNESBORO OR
WAYNE COUNTY TO PRCOHI BI T CONSTRUCTI ON OF WATER SUPPLY VELLS IN THE AREA OF THE
CONTAM NATED GROUNDWATER PLUME.  THI'S WLL PREVENT DI RECT CONTACT OR | NGESTI ON CF
CONTAM NATED GROUNDWATER.

C. COST- EFFECTI VENESS



THE SELECTED REMEDY | S COST- EFFECTI VE BECAUSE | T HAS BEEN DETERM NED TO PROVI DE OVERALL
EFFECTI VENESS PROPORTI ONAL TO I TS COSTS, THE NET PRESENT WORTH VALUE BEI NG $3, 005, 000.
ALTERNATI VES 2A AND 2B AND 3A AND 3B ARE ONLY PARTI ALLY PROTECTI VE SI NCE THE #2 ALTERNATI VES
ARE ONLY ESTI MATED TO CONTAI N APPROXI MATELY 81 PERCENT OF THE TCE AND 1, 2- DCE AND REDUCE
THESE COVPOUNDS W THI N THE CONTAI NED AREA ONLY BY APPROXI MATELY 98 PERCENT. THE #3

ALTERNATI VES ONLY REDUCE VOLATILES ON-SI TE.  THE #4 ALTERNATI VES AND THE #5 ALTERNATI VES ARE
EQUALLY PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT, HOWEVER, THE #4 ALTERNATI VES ARE MORE
COST- EFFECTI VE.  ALTERNATI VE #4B | S MORE OOST- EFFECTI VE THAN ALTERNATI VE #4A SINCE | T RELI ES
ON A MORE PROVEN TECHNCOLOGY AND |'S ALSO MORE ECONCOM CAL.

D. UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES ( OR RESOURCE
RECOVERY TECHNOLOG ES) TO THE NMAXI MUM EXTENT PRACTI CABLE

EPA AND THE STATE OF TENNESSEE HAVE DETERM NED THAT THE SELECTED REMEDY REPRESENTS THE

MAXI MUM EXTENT TO WH CH PERVANENT SCLUTI ONS AND TREATMENT TECHNCLOG ES CAN BE UTI LI ZED IN A
COST- EFFECTI VE MANNER FOR THE MALLORY CAPACI TOR CO. SITE.  OF THOSE ALTERNATI VES THAT ARE
PROTECTI VE CF HUVAN HEALTH AND THE ENVI RONMVENT AND COMPLY W TH ARARS, EPA AND THE STATE OF
TENNESSEE HAVE DETERM NED THAT TH S SELECTED REMEDY PROVI DES THE BEST BALANCE OF TRADECFFS | N
TERVS OF LONG TERM EFFECTI VENESS AND PERVANENCE, REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME
ACHI EVED THROUGH TREATMENT, SHORT- TERM EFFECTI VENESS, | MPLEMENTABI LI TY, COST, ALSO

CONSI DERI NG THE STATUTCRY PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT AND COVMMUNI TY

I NPUT.

THE SELECTED REMEDY REDUCES THE TOXI G TY, MOBILITY, AND VOLUVE OF THE CONTAM NANTS I N THE
GROUNDWATER;, COWVPLI ES W TH ARARS; PROVI DES SHORT- TERM EFFECTI VENESS; AND PROTECTS HUVAN
HEALTH AND THE ENVI RONVENT. THE SELECTED REMEDY W LL BE EASI ER TO | MPLEMENT TECHNI CALLY
BECAUSE THE Al R STRI PPI NG BAG FI LTRATI OV CARBON ADSORPTI ON SYSTEM | S A W DELY USED TECHNOLOGY
FOR TH S TYPE OF SI TE AND HAS BEEN PROVEN EFFECTI VE AT THIS SITE I N TREATABI LI TY STUDI ES. OF
ALTERNATI VES 4A AND 4B AND 5A AND 5B, WH CH ARE EQUALLY PROTECTI VE, ALTERNATIVE 4B IS THE
MOST COST- EFFECTI VE.  THE MAJOR TRADECFFS THAT PROVI DE THE BASIS FOR THI S SELECTI ON ARE

LONG TERM EFFECTI VENESS, | MPLEMENTABI LI TY AND COST.

E. PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

BY TREATI NG CONTAM NATI ON | N THE GROUNDWATER PLUVE THROUGH Al R STRI PPI NG BAG FI LTRATI ON AND
CARBON ADSCRPTI ON AND RESTRI CTI NG ACCESS TO CONTAM NATED GROUNDWATER, THE SELECTED REMEDY
ADDRESSES THE THREAT OF FUTURE DI RECT CONTACT WTH OR | NGESTI ON OF CONTAM NATED GROUNDWATER.
EXTRACTI ON PUVPI NG W LL CONTAI N CONTAM NATI ON AS VELL AS REMVING I T FOR TREATMENT. I N

ADDI TI ON, THE SELECTED REMEDY CONTAI NS PROVI SI ONS FOR REVI EWCF THE SI TE AT LEAST EVERY FI VE
YEARS SI NCE CONTAM NANTS WLL REMAIN I N THE GROUNDWATER ABOVE HEALTH BASED LEVELS FOR AN

ESTI MVATED 60 YEARS. |F, AT THE TIME OF REVIEW A NEW TECHNOLOGY FOR TREATMENT OF THE PCBS I N
THE GROUNDWATER IS AVAI LABLE, | TS | MPLEVENTABI LI TY WLL BE ASSESSED AT THAT TI ME. THEREFORE,
THE STATUTORY PREFERENCE FCR REMEDI ES THAT EMPLOY TREATMENT AS A PRI NCI PAL ELEMENT | S

SATI SFI ED.



SI GNI FI CANT CHANGES TO ALTERNATI VE 4B DURI NG THE PUBLI C COMVENT PERI OD ON THE PRCPCSED PLAN,
EPA RECElI VED COMVENTS FROM CONESTOGA ROVERS & ASSCCI ATES, LIM TED (CRA) W TH SUGGESTI ONS FOR
MODI FI CATI ONS TO THE GROUNDWATER EXTRACTI ON PORTI ONS OF THE SELECTED REMEDY, ALTERNATI VE 4B,
AND ALTERNATI VE 4A. CRA PROPCSED A HYBRI D WA CH WOULD COVBI NE THE HYDRAULI C CONTAI NMVENT AND
TREATMENT FEATURES OF ALTERNATIVE 4B WTH THE "HOT SPOT" NMASS REMOVAL FEATURE OF ALTERNATI VES
2A AND 2B. TH S HYBRI D PLACES EXTRACTI ON WELLS IN A PHASED APPROACH, WH CH EPA BELIEVES | S
PRACTI CAL FOR THE MALLORY SI TE. (REFER TO FI GURES 6.3 AND 6.4 FOR PHASE | AND PHASE || WELL
PLACEMENTS.) THE HYBRI D ESTI MATES THAT 14 EXTRACTI ON WELLS W LL BE EMPLOYED WHI CH | S ONE
MORE THAN THE PROPCSED PLAN AT 13 ESTI MATED EXTRACTI ON VELLS AND THAT THE TI ME TO ACHI EVE
PERFORVANCE STANDARDS W LL BE 30 YEARS, WHEREAS ALTERNATI VES 4A AND 4B HAD ORI G NALLY

ESTI MATED 60 YEARS.

EPA FEELS THAT THESE CHANGES ARE PRACTI CAL FOR THE MALLORY SI TE AND HAS | NCORPORATED THESE
CHANGES | NTO ALTERNATI VES 4A AND 4B THROUGHOUT THI S DOCUMENT. ONE | TEM ON PACE 7-6 WH CH HAS
BEEN NOTED IS THE COST FOR ALTERNATI VE 4A. CRA PROVI DED A REVI SED COST FOR ALTERNATI VE 4B,
THE SELECTED REMEDY, AT $3, 005, 000, AS OPPCSED TO THE ORI G NAL $3,105,000. TH S FI GURE HAS
BEEN | NCORPCRATED FOR ALTERNATI VE 4B, HOMNEVER, THE ORI G NAL ESTI MATE HAS BEEN LEFT | N PLACE
FOR ALTERNATI VE 4A SI NCE NO REVI SED COST ESTI MATE WAS PROVI DED.

PLEASE SEE APPENDI X A TO THI S DOCUMENT, WH CH | S THE RESPONSI VENESS SUMVARY TO THE PROPCSED
PLAN. THE RESPONSI VENESS SUMVARY CONTAI NS GREATER DETAI LS ON CRA' S MCODI FI CATI ONS.



#TA
TABLE 5.1

ESTI MATED PUBLI C HEALTH RI SK
PARKLAND EXPCSURE - ON-SITE SURFICI AL SO LS

EXCESS CANCER RI SK
LEVEL 1 LEVEL 2 LEVEL 3

2. 7E-06 8. 59E- 06 3. 00E- 05
NON- CARCI NOGENI C HAZARD
LEVEL 1 LEVEL 2 LEVEL 3

ONLY PCBS ( PROBABLE CARCI NOGEN) PRESENT



TABLE 5. 2
ESTI MATED PUBLI C HEALTH RI SK
RESI DENTI AL EXPOSURE - OFF-SITE SURFIC AL SO LS

OFF-SI TE CONCENTRATI ONS OF ESTI MATED LI FETI ME

PROPERTY PCBS | N SURFI CI AL SO LS CANCER R SK
(1D (M3 KQ

051 0.19 1. 5E- 06

0s-2 0. 16( ND) 1. 2E- 06

oS 3 0.20 1. 5E- 06

oS- 4 0. 54 4. 1E- 06

055 0. 16( ND) 1. 2E- 06

oS- 6 0.18 1. 4E- 06

s 7 0.43 3. 3E- 06

os-8 0. 16( ND) 1. 2E- 06

059 0. 16( ND) 1. 2E- 06

0510 0. 16( ND) 1. 2E- 06

os 11 0. 16( ND) 1. 2E- 06

05 12 0. 16( ND) 1. 2E- 06

oS- 14 0. 16( ND) 1. 2E- 06

05 15 0. 16( ND) 1. 2E- 06

oS- 16 0. 16( ND) 1. 2E- 06

05 17 0. 16( ND) 1. 2E- 06

oS- 18 1.91 1. 5E-05 (2)

0519 0. 16( ND) 1. 2E- 06

0s-20 0. 16( ND) 1. 2E- 06

os-21 0.30 2. 3E-06

(1) LOCATIONS ARE PRESENTED IN FIGURE 4.2 OF THE R REPORT.
(2) TH SIS THE MAXI MM RI SK VALUE.



TABLE 5. 3
ESTI MATED PUBLI C HEALTH RI SK
SURFACE WATER I N THE GREEN R VER SCENARI O

EXCESS CANCER RI SK

LEVEL 1 LEVEL 2 LEVEL 3
FI SH 3. 30E- 07 1. 66E-05 1. 29E-04
CONSUVPTI ON
SW MM NG 1.17E-09 6. 82E- 09 3. 33E-08
SCENARI O
NON- CARCI NOGENI C HAZARD

LEVEL 1 LEVEL 2 LEVEL 3
FI SH 2. 34E-11 3.91E-10 1.31E-09
CONSUVPTI ON
SW MM NG 6. 29E- 07 1. 22E-06 2. 55E- 06

TABLE 5. 4
ESTI MATED PUBLI C HEALTH RI SK
CONSTRUCTI ON WORKER - ON-SI TE SUBSURFACE SO LS
SCENARI O
EXCESS CANCER RI SK

LEVEL 1 LEVEL 2 LEVEL 3
CONSTRUCTI ON
WORKER 4. 8E-07 1. 44E- 06 2. 88E-06

NON- CARCI NOGENI C HAZARD

LEVEL 1 LEVEL 2 LEVEL 3

CONSTRUCTI ON

WORKER ONLY PCBS ( PROBABLE CARCI NOGEN) PRESENT



TABLE 5.5
ESTI MATED PUBLI C HEALTH RI SK
RESI DENTI AL EXPOSURE - ON-SITE SURFICI AL SO LS
EXCESS CANCER RI SK
LEVEL 1 LEVEL 2 LEVEL 3
3. 79E- 06 6. 03E- 05 1. 0O5E- 04
NON- CARCI NOGENI C HAZARD

LEVEL 1 LEVEL 2 LEVEL 3

ONLY PCBS ( PROBABLE CARCI NOGEN) PRESENT

TABLE 5.6
ESTI MATED PUBLI C HEALTH RI SK
GROUNDWATER - NORTH CF THE SI TE

LI FETI ME UPPER BOUND

CSF EXCESS CANCER R SK
(ME KG DAY) (- 1) LEVEL 1 LEVEL 2 LEVEL 3
CONTAM NANT
PCBS 7. 70E+00 9. 77E- 03 2. 21E- 02 4. 22E-02
TCE 1. 1E-02 2. 40E- 02 4. 81E- 02 9. 42E- 02
1, 2- DCE 0. 00E+00 0. 00E+00 0. 00E+00
TOTALS 3. 38E- 02 7. 02E- 02 1. 36E- 01
RFD HAZARD | NDEX
(MF KG DAY) LEVEL 1 LEVEL 2 LEVEL 3
CONTAM NANT
PCBS 0. 00E+00 0. 00E+00 0. 00E+00
TCE 0. 00E+00 0. 00E+00 0. 00E+00
1, 2- DCE 2. 0E- 02 1. 83E+02 1. 85E+02 1. 85E+02

TOTALS 1. 83E+02 1. 85E+02 1. 85E+02



CONTAM NANT

PCBS

TCE

1, 2-DCE

TOTALS

CONTAM NANT

PCBS

TCE

1, 2-DCE

TOTALS

CSF
(M KG DAY) (- 1)

7. 70E+00

1.1E- 02

RFD
(M KG DAY)

2. 0EO0-2

TABLE 5.7

ESTI MATED PUBLI C HEALTH RI SK
GROUNDWATER - EAST OF THE SI TE

LI FETI ME UPPER BOUND
EXCESS CANCER RI SK

LEVEL 1 LEVEL 2
1.5E-03 3. 6E-03
1. 6E-06 3. 8E- 06
0. 00E+0 0. 00E+0
1.5E-03 3. 6E-03
HAZARD | NDEX
LEVEL 1 LEVEL 2
0. 00E+00 0. 00E+00
0. 00E+00 0. 00E+00
2.5E-02 2.5E-02
2.5E-02 3. 4E-02

LEVEL 3

6. 8E-03

7. 2E-06

0. 00E+00

6. 8E-03

LEVEL 3

0. 00E+00

0. 00E+00

3. 4E-02

3. 4E-02



